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^ y v\z&mzn7-9<nim&ft?*mmm%imt 

/His? tfr W&mi&V. KD^^'JtMt 

JSstcXlR h 7 >yX^^HT/ ; E , J t^^n -7 f £ 

git, juiaEjgsnfciafty-^&a^-rsfflASH 

->XtA"C*oT> 

7 b fc ©T & 2> C t =&1#f& t "T5 X v ^ ^ 

<h, £©¥*ffB«8«K««3tt*»«*£ < * ) ^-"* 



2 

XfA. 

i;jg«L/fcyXrALS if^^ot, 
«rE*##E*««tt- h7>-^?tC»h7>yX 

agicSK h 7 9 zim bT * =E U -b;P^n •> 9 * 

7 l/-f SfltfiKLfcfc©-?;^ c t Zftftit-tZ yXfA 
LS I ?-y^« 

$ n^l-SPilS <h ©x - * ©^ 9 & Sfr 5 tti£i£§fe3§ 
£©j£S«8C«tt3n&7>xxi. IIB^ f 

o ff 5¥igteE1&^Bt£ffi^fc^ 3 >^ _ ^ >x5 " 
h5E*#*E1&SS«, h7>yX^iCfflh7>yx 

ft«iS5«JS«ti--6t*l-. »»?«««*©'>&< tt>- 
— -aawi l = >,.-;-7 ^ At*e i .t +- Jl/Xo 'v -7 £: 

7 U'f £f8»£Lfcfc©T-&£ £ <h£lT®£T38$w3 > 
tfa-i'yXfA. 
30 [»**7] h7>yX?t. c©t-7>-yX?©7- 

[H*S8] h7>^?t. :©h7>yx?ffly- 

40 tr^H^^EISSB. 

[»**91 h7>yX^t, :fflh7>yx^©v- 
x • K i/-f >^f=1i:^*^t^t{C*t/tyi' 

i?X^^MUT^ : ErU7'n-7^«:^b. CW/^'J 

[i$«iO] h7>yx^i. :©h7>yX5'fflV 
50 t. A^e^^'J-fe^SW^b. K/^'J-fe^SltRflfi 
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i stffg 2 ©g# h7> ->*x * *a tt * t 'j io 

7a -y U r©*^ 1 .) :/a -y ?©— SSttfc'y b 

[»*JB12] h7>-/X^t, C(Dh7>^^©V 

*|J«^SB©'>&< tfe-»lCl«K±©aSlh5>^ 

[«*]H13] h7>-^t. c©b7>yX^V 

1, 5tS CS . 5B1ws^ i- j s s '^s ^- - 

T^tUt^n^^iSU 2j@©l£;* ; E'JX'n-y 

So 

[»#B1 4] ^l©h7>^^t. £©JB1©*7 
/-/X?©V-X • HW^PICii^^Il© 

% 1 Rtfgl 2 © h 7 > vX * ©iS?>J«^SBtwM^Jft^a 
tixm 2 ©x-* *E*t5* 2 1DWAW**W'9 

?y««-rs t*tc. R»w«i«»©*fc< 1 

fl£A±©«lR h 5 U t;^a y 

So 

Cs»*Si 5] W*H7~i 4©u-rn^tcaB^©/ ; & 
h7>yX^t, C©h^>^X^©V-X • > 

2 © i «£i.±iEaiiiM«snfc»R h7>^*sj«i/ 
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*©te***i©e?haic«ttu ^2©ss?t-7> 
-x • i«w-f >*^mic««snfc!*««#Mr*'*$'* 

-fcJWX'n -y 2 SrlSScilES LT-t;W7 t"f SrfltJS b*:^ 
ijuIBX =E 'J -feJV^n >y * F*9©mUc© 'J -fe;U©& h 5 

>-/x?5ii3tx*<ii©xf7^i- saie^^ 

U -fcJWX'a -y 9 F*3©«&©;* * 'J -fe^©^Tn^ 1 o© 
U t JP©h 9 bT£©** 

;7*a-yi7 2:#tJj£L. :©/ : E l JtJl'7'D7 ^£m&f!6B 

HfrfH^^eu -t^n -y ?i*i©m!gt© 'J -t;w©# h ? 

>^X^$r^ffla-&T*5<mi©XT--V^ , «*:. SUE;*^ 
i| -fe.JU^D -v ^(*3©1tia©^ -t)V<D\>»-¥tlfr 1 "^>© 
^tUtWh7>y^^ **»a«ttt ITCC^t 
iJir;^IKt. ^S^^ ; & , J-fe>'HCflftlB3S§im^i' 
/tv^©taa)£©rt©S/h©^ 1 ©trtmE*SAS«)i 

*enjD-r^>-i:(-<fc , 3< -t6l©tn:«ffi*«^*fl9E9*» 
r n =st> <DWffiffi®zm%-thtl& 2 © x^ -y ^ 
sdEaji^^'J-fe^t-SBi©^*^*^***^* 

©fit«JE«t 0 TC^V^m 2 ©^mffiSriSAsmESrepiJirr 

SCtlCtO, »2©tt«K**A*«rE!ll»«*** 

/1->^©^«^^tt*-til^ 4rox ^ ,;/7Pi: ' mm 
R**:') ^MZW, 2 ©K«ffiSiBAS«ffi***iitt* 
5 ©Xxv 7i 
©|gi))7j&. 

[0 0 0 1] 

[5S9J©«f4«tfR#»J + 
^*ffl^fc^r#%tt©##frfB1SSB. ^fc-©¥^t*: 
IB1t§£B©!iSl«y&. MIC(iC©¥#^IBtt^B$r»« 
bfev-X-rAlC^T^. 

[0 0 0 2] 

^^^^/■?->^ (Ferroelectric Capacitor ) ^rffli^fc 
^FJf^tt^^rU (F RAM) #&SSnT<^£. C©F 
>o RAMtt Tff^ttT. L^fe»€r*Aig**<l 0©1 
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2 m. SI*fflU «*a*RHB**DRAMS*. 3V~ 

[0 0 0 3] FRAM©t;Hl DRAM©IH8tHt 

-fX^I^SnTSfc. 017 3 (a) (Cft*©DRA 
M©1 ^^xVl+trty^i^^'J^ 
£, (b) l;«©FRAM(Dl h5>yX^/i+t 
rtWlHrtro^U-fcWfc**". WLtt«7-F 

:/V— h«^T*-5. 
[0 0 0 4] IO±5CFRAMO^t'JtAtt. %>tt 

&»*#«*fc;t&^*«**ffl v >** t ' f r amt« 

M»*#ttO%>©*fllt»*J*. (2) DRAMt«*t 
/V >;? ffl-jS©yk-Hi5 (1/2) V c c 

FRAMtlio v~vc crar^idS-fr*^*-^ 

[0 0 0 5] (2) CUbTt, ^-Hi*0V* «• 
f,VccSt»«K (T. Sumiet al. , 1994 IEEE I 
nternational Solid-State Circuit Conference Digest 

ofTechnical Paper, pp. 268-269, Feb. 1994^) 
(l/avccCHJrr*** (a Koike et al. , 1996 IE 
EE International Solid-State Circuit Conference Di 
gest of Technical Paper, pp. 368-369. Feb. 1996 
K.Takeuchi et al. , IEICE Trans, Electron.. Vol.E79- 
C No 2, Feb, 1996) izWOWtoQ^to*- 
[0 0 0 6] «EoT. (1) JWttDRAMtH- C* 

S. Sfc, ■WW7W*MSt>DRAMfcH«-C. 12 1 7 30 

3 (c) K*?J:3fc. 7*HPfyPBL**t* 

2FX4F=8F2 

^ Ffi£/Mrai^m**-r. 0 173 (c) ® 

BL, /BLftt>> 
[0 0 0 7] FRAMHFB16«*CK^' C6< ' 
[0 0 0 8] DRAMt:*V»TH t;Vh7>yX^5: 

ONtCL. tji4t^'/i'i:vcc*v»ttov«)tEt 
siaiUT««f*»*a*. *'°" ^-** 3£ts 40 

«r*«*m-r. dramtij, 0174 (a) tc^-rd; 

se [c] ) *nt«-r*. :©fc*. t;n^7>^^ 
lopn^u -^mati^t 0 fvmm&tf 0 v a 

[0 0 0 9] cniC^bFRAMTti. 017 4 (b) 
yw-h (PL) tEWOV. Xhl^-vZ-H 

(sn) #ovr-. -whctc* "o" f-^^nr so 



l>fcl&^i5. Iffitt. PL=0V, SN=0V 
0. 01 7 4 (b) rH©38S»* (=-P r> WD©& 

(BL) ttttOVC^Uft-fl/T**. 
>vX^*ON(CL. PLtE^Vc clC±lf^>i:> B 
L*attSN*««t0**V»fc*« BL • PLRSIC-V 
c c ODSffiA^tt^tl, D^6CA©ttlC«ftl/. 
«*^©iaW»«P s - P r ©i»«Wt'-> 

[ooio] -7?. 7c*-fe;Hw "i" ^-^^ea* 
nxv»fc»^. ±aatra«K:BL • plibc-vc c© 
«E*«8Mms n. b jat** <-> c ^©esf^ise*^^ 
t. #tt©tnsr©p s + p r*<if f h^tc^msn 

R*ffiSftfc£i^©s&i-^tf T;te< "i"^* 

tiSLTtt (P s +P r) - (P s) =P r. "0" 
ffiL--Ctt (Ps-Pr) - (Ps) =-PrWi 

T>^T-li*l$n-l»CtlCcfcO "1" x-^liVcc. 
"0" r-^BOVtW. 

[0012] ^^u-t^x-^roW**^**^ 
■5fc». PLttMEOvirFtf&n*- c©£#> 

q •• -_. ;5 ,jj ;BL _pL=0 vr&O. C,£#"E>D.& 
tcMD. "rf-?BBL-PL=VcctftD. C 

tJ^7>-7X^OFFi:^. "i" f-fCAA 
tt U - * mSittCt 0SN*S0V KTtf* t A A*» 6 B A 

t»o. *c-eff±-rs. ^ne>-a©»f^s:0i 7 5 
(a) tc^-r. 

[0 0 13] F R AMtDR AMWiWiC&ttSKX© 
S^tt. FRAMttUTfl t*h?>^^tON 
IC LT B L £ S N £HMC -> a - h 2t5fc*WTB, x- 
*)WB*fflSnf. BL (SN) • PLF B 1©mfi5r»^ 

k<&s. -eLt^- ftflf*a©fi^PLftfp**»ff 

FRAMroW-yi-3t^2>. 
[0 0 14] c©raH&££K"*-5fc*fl9»fil'fc«£"5 

tc. p l®&£@£© d/2) v c c c-r*.******* 
tcs-To m^A^©'Jn-;m# (0175 (b) 

(c) *£¥#) tt. PL^ U/2) Vcc. BL£0V 

X?£ONKT-2>. C©<b€T. BL • PLISJkltt-U/2) 
Vc c©«EE*<BJJBSn. 017 4 (b) IC^T^S 

^* " 0 " ^_^ taD ^ 7 >e.c*tcrsj^or5)-<ise-B- 
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TIC. #««ffia<BLC«*HiSn. CWS^T- 

"o" , "i" wss^ssa-fflsn*. ^©i. -t>x*t 

its^n. "1" f-^©BLttVccl:. "0" x-* 
BBLttVsstaO. ft*OtJH:BL-PL- (1/ 
2)Vcc, (-l/2)Vc cBUnSn. "l"x-*teC£ 

a»6AAc. "0"f-?(tc,si:liO. x-***S 

[0 0 15] (b) (c) OHjMttO&toWifttf'P^ 
ji&D, (b) ©*:£«. BL^ (1/2) Vc clC-f 3 7 
-fX& (EH*. "1" f-?BA,S*6B^. "O'^x 10 
-^liC^f-DfiA) . WL&KDBL5:0VI;rL 

(gpt- "1" x-i'ttAjfll©**. "0" x-^ttC* 
©S$) . ijn-WtBDRAMroi^i:. S^ttib 

tt. El 74 (b) 0A-Bm, C-Dl«0>«ffi£ CP 
s-Pr) SfUffll/T^5 (»*.taUTr©»aR<EHJ: 
*«#Kl.fcS»S#*P r«©*fc*»*."C«r»*) . k 
[0 0 16] cne. (b) (c) ©#5Stt (a) ©*:£ 

c) * (1/2) Vc cKTKT********* (cn 
«, 3$^m#W£SN^nK£*Hfc-r«) Sw^. S&£ 

D R AM t PI»K. 'J7U'V ->3.ftfftfi«»l=fc*** 

[0 0 17] MX. tf (b) W^mttt i 

■fe;KOSN/-Htt (!/2)Vcei:/5:oT*0> pn& 
^CiSU-^mfflt^f SN«&** (1/2) Vc c± 
OTA^t. "1" x-^ttB^»>6CjS©*ClSl*^» 

^-^Mi^ns. ;r©fc*. EH7 5 (b) 
»(C*-Tcfc 5 (c. X? > F AW + *2>-^ra«'- WL 
SrSftbT. (1/2) Vc cajmffiSrSNCS^jiO'J^ 

1/ -y -> a. IMfr6*iJ*K: & & . 

[oo i 8] *fc (O ©#5S». X^>HMWt 

JMOSNZ-FttVc c, *V»tt0Vt:ftoTiD. P 
nS^»l:±5U-?l»i:J:t>SNtffi*«Vc c i0 
T#*i. "1" 5 s — *ttAjft**&Bjft*LTCA©# 

RAMi mmz l/Tt>Sfc«. B bfcfc* ttTx 

-?®ig<h&£. ctoT017 5 (c) 

f£ © >J 7 b -y v- J- idf^^'^M IC & 3 . 
[0 0 19] «E*J;ODRAMC*nm 
8F2 J:rj/hS«r>-fe;VU-'fXSlliH-r*fc»C. 
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tfiTFT (Thin Film Transistor) £ffli^T. 4F 
2 +M*X£H§iT-S> : &© (K.Sunouchi et al. 1988 I EE 
E I EDM Digest ol Technical Paper. PP. 23-26J)ec. 198 
9 ^ggsp6- 1 4 0 5 9^&$ft) t;H»7>^ 
? £ fiFJfg £S b . £ P L IB * /■< -> * *tt« U 

T. S«4Fl-S-f^**a-r* (NANDStW fe 
05 (T. Hasegawa et al. 1993 IEEE International Sol 
id-State Circuit Conference Digest of Technical Pa 
per, pp. 46-47, Feb. 1993) A<&?E£*iTV>*. 
[0 0 2 0] S^ttfcFRAMttDRAMtJMHaBW 1 
HUftfcft, DRAM-fe^»Jfitrai;«lii"C4F2U-f 
X©FRAM£3l§!T£5. SB, DRAMtHfltftB 
■A*t>»0. HESSF:?^**. «8!TFTT:tt. « 

^®8F2 +MX©saiE/>*gB&¥® h7>^i:)t 
cn6»tMFRAMT^t4fctt. 

&*m \z temmfc* * n -> 9 xg©« f 5 > v * * * 

[0 0 2 1] ifc. NANDStMJ. qiiSF7>v J X 

gs.^as b . « ^ vip. i- -t ;i/7 f — * * • £ * 0 • 

) [0 0 2 2] 

[3SWa<f*ftbJ:5£-r*MUH] :«)J:5i:a*®FR 
AMJC*«r»Ttt. 8 F2 iM X«tO/F5^4F2 -y-fX 
©**U-fc)W£*SiT<5Ji£. DRAMtWi:. *3l 
H7>yx^*«)^nt^«)«*WS5*l'fc^ N A 

N D l«-fc;U© <fc a C iRffl © 5 >3fA7 f ■fc*tt**»frfa 
nTbS5WI^*t>fc. 5bC. «*fl>FRAMfc 

i^g©j^iLlifSiKTS)-3 fc. 
[0 0 2 3] S&. ^#^IB1S^S*^T?»&a©->X 
40 fM;tVit< jJ*«)DRAMi:ftb!)FRAM*«t» 
«k 5 t T Stt**«* * b fc J: 5 <t F R AMBW 

[0 0 2 4] *«Mtt. ±IB»«S:#«:bT)iESnfcfe 
©T. ^©a«Ji:r-£»t-^ti» KBh5>^»* 
fflll5 Ci:&< 8F2U-fX«k0'FS^ («Atf4 

F2) ■ij-fxro/^'J-t^***-*"*-^^*- *^ 

[0 0 2 5] Sfc- *%B^©ft!l©BWli. XW-F«& 
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[0 0 2 6] #§£g3©te©SWte< ±E©¥8J# 

[0 0 2 7] 

[0028] (i) »a©*»jaa*ff5'7'f^n^D w 

l-to?— Q WO & ft 5AtB^3Set. StSV'f? 

d y □ -t y -trcMRs n^-* ©IB* *ff 5 E* 

^Si:S:«BX.fc3>tf3.-^->XxA-e$.t3T. WE* 
3M*E*£««. h^>vX^<hC©h^>^X^©V 

;W^ny ^*a»flE«bT-tJl'7H'**l^l'fc*>© 
[0 0 2 9] (1-1) 3>f i -5">XfAH *##E 
(1-2) 3>tfa-^->^TAB. JffgttRAM£^tf;i 

to 

(1-3) 3>fcfn.— ^X^Al*. ROMSr^tJ' t. 
[0 0 3 0] (2) ¥iWMB«Stl£«S«l'fc I c ^ 
yZf&ffiZ-fr I C*-HT*oT, #jS¥8HfcE1&3£B 
(4. b7>vX?£-cah7>v7;*©V-X • Fl'-I' : 

[0 0 3 1] (3) Iif-i'S:AAt?)fc«!)<')iiA 

^sat. j»EA»anfcH«x-^*ffi*f«"*^-^ 
*E*««t. jWEffiiesnfcinkx-^*^*"*"*^ 

fi?iJi£^SG©'>&< h?^***** 
•y ^ £H»(@KaLT-fc;U7 V-i £$?J5)cbfcfc©T<&S 
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[0 0 3 2] (3-1) x^;Wfflt85tD&*->X-r.Mi. 
f ^ ^ 7 1 l/T©IiS*t ?> u t. 
(3-2) fsZfrmmMQ&fr-s^Tl*^ T^^^t'f 

w^7t b-crowte**-*"* - to 
[0033] (4) 5*-*eettrt"*fc*© i i ii ** c1ft 

- ? © * o o * ft o x m ts m a t & m * fc * * 1 J ■> * 
t-r*. 

[0 0 3 4] (4-1) ^tU'/XfAll #^E1S^E 

(4-2) ^*U*«i:Ur. «ft. £*W^© 

i«-fJ"V7K y-AV7h, OAV7K OSV 
7 K CADV7K »», ^Sr-&?J^t. 
[0 0 3 5] (5) &«©ffia^ff^fc«e>©nTHRi:« 

. y ^±tC}g«tbfc->X^ALS If^TTtoT. ME 
U cw^t'J-fe^n^^^ffiSceESbT-t^T^ 

[0 0 3 6] (5-1) 3 7»tt. -MPU-C**ilt. 
(5-2) (5-1) IC*5^T. JHHWWSn^i" 33 - 

(5-3) (5-1) iCfc^T. ^SMME**.!*****^ 3 - 

(5-4) (5-1) Kfc^T. ^iSfl-EttttM*^-^*^^ 

(5-5) (5-1) KiHrvr. ¥**E«36«&7 S -$'* : E: , J 

o [0 0 3 7] (5-6) 37WB. iS*«ia*h"5fc»&©B 

(5-7) (5-6) icfe^r. *mft?t&mmw*®&T—? * 

[0 0 3 8] (5-8) ft««lS***tT-5fc» 

[0 0 3 9] (5-9) LSIf77-(l DJ?y^«LS 
I f»;7C»5^t. 

(5-10) (5-9) tc*s^T, *^E^I^aSl&^«« 

so (5-ii) (5-9) tc^-t. ^mmmmm^mimmn 
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(5-12) (5-9) KiSlrvr. *W{ME*S«*E*«««« 
[0 04 0] (6) *a©i*JHaSSfT-3V-f*n7cl 

*R«B«UT-fc*7 t>«>-C»* c fc * 

[0 0 4 1] (6-1) iffi3>fa-^->XrA(t 20 
(6-2) !«3>lia-?y^fAll *#:rl'fc:«S£ 
(6-3) ^3>l£i-^->X^A«. fflS-rVM, mm 

(6-4) MS^^ta-^'/AVtt'*. - ' ' ' 

[0 0 4 2] (7) Yv>V7s9tSmfe&**>^2 

«hp m ic«w*nfc§(««#* * / v> * t , . & * * 'J 

[0 0 4 3] (8) h7>-^5't^tMY/V>3' 
( .7>j;xJ't, i© h^>vX^©V-^ • FWf> 

tiJ^D-^^Wt. -©^^U7P-v^^«fS(liH 
[0 0 4 4] (9) h5>S?X^i»»«**^^->^ 

h5>->*X^t. C©h7>v7>^©y-X • HH> 
M^P M tctg»c£ V /V> * t . * 6 * * 'J 

i^ii:?>J^a$©-«tcS^H5>vx^*^ L ' 

[0 0 4 5] (9-1) ^t'j7D-y^©Pi!®«- 
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(9-2) (9-D iCfcHTBraUfctfy Hibf-v 

BKb-fe>7,7>7tC^3n^Ct. 

(9-3) (9-1.9-2) ICfc^T. a#h?>5>X*»***© 

[0 0 4 6] (10) H7>yX^t*8«**t/V> 
6i*C. ttjfffltttt»©*fc 

7n»y hmz&mzn, tess#7V-h 

[0 0 4 7] (10-l)KSbfcWK©2*©f-v h 
(10-2) m— feJU7W©2*©t:''y h^lCi$^$n^2 

*0 0 4 8] (10-3)««lftA«©X^>HA>f«fCtt. 
* t 'J -y f te<offl&.G> H 5 >-/X ? (i£TO N U 

(10-4) ^ ^ U 7n -y ?\H<D&;Ma> * ^ U -tJUS^Nf 

©h7>y^^^TONffl^St. I«h7>y^ 

[0 0 4 9] (10-5)7U-hm®(i. SflKON^teX? 
VHA-ffifRtfT^y-f ^WfCftSf. (1/2) Vcc* 

(10-6) 7V- bWK*. HON»l«J'>HMWt 
OVKU -t^M^rox-^W^tlib/S^ii*-^ 
(CH. 0 VA^Vc cTiSiSr^Kl^tl&Ct. 
[0 0 5 0] (10-7) f-y hiStt. iiJV^r-iS'Sl^ffibift 
C 0 Vd^'J^ — y^^T^SCt. 

(io-8) \Lv h»*< -t^x-^ttfrtaufltucv c c \zrf 
u ? -v — v $ nx v > s ^ £ . 

[0 0 5 1 ] (10-9)^5— fe^tt. /tU^n'^rt© 
^ 'J WVtWl— ©Ih]S&I8I5££ t s r. t. 

40 do-io) ys— t;u©^-v'A->^ffi«^ ffi#-t;v© 

1. 5»^e. 3(S7^#^'-i. 

(lo-ii) ys— n;uc. «Si^r/v>^*ffli'^c 

[0 0 5 2] (10-12) #**'J-fcW>a»«#*+'V> 

(10-13) #/*'J-t^©!MI«#**^">^ tt * **® 
set. 

so (10-14) §^t'JtWMtMtAy^ll »&© 
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[0 0 5 3] (10-15) fr*=EU-fc*©!l««# 5 **'' t5 ' 

(10-16) a^U**©******'"^***- mScW 

(10-17) s/^UtfroSiSMfA-/^^- 

Y/tS/i' itttt**©«W**K»2 ©IMS '« 

[0 0 5 4] (10-18) (10-12, 10-13. 10-14. 10-15, 10-1 
6.10-17) IC*5V>T, ft^'J-feJV©**©****** 

(10-19) (10-12. 10-13. 10-14. 10-15) IC*N>T. 

SCtCcfcO, *»©»««#* W"< ->*©«© It? v 
[0 0 5 5] (10-20) (10-13.10-14) K*^T, ft** 2" 

y*>i,©*R©&«*<* : *v>'< 1 h<Dmm 



v>» 734 n/» «=e» n- » * — - 

[0 0 5 6] (10-21) (10-12,10-13,10-14.10-15.10-1 30 
6,10-17) iCfcl^T. -tr>X7>^tr-»#BElgffl/ ; & 
y 

(10-22) (10-13) K*lr»T. WV>*IHT 
tt <hfc^J¥#3{gK±&&£-t#M£LA i ° 
(10-23) (10-14) CiS^T. ft9*tt«#*v^->^M^ 

is, />yi<t.t>ttmiE3& t 3«a±Jis:4ct*«a*b 

7o 0 5 7] (11) h7>^^il**^-> 
* -J -WW***. -© * * 'J 

©«K h7>^^ t««UT 'J -y * ' * 
Jgjjjcl/. iO^t'JT'n?' #©— Ktet'-y h^tCt£S^£ 

[0 0 5 8] (H-l)iSl>fcWWfl)2*©t5' h 
(ll-2)^-WK»2*tf)f7hi«^UT, -fe 50 
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©rt. ^fn*>-*©t*-y hic*wn**i. ^2 

[0 0 5 9] {ll-3)**axa©^f >H/^«fCtt, 
^^E U 7*n -y £l*3©?t&© h 5 > vX^li^TON U 

(i 1-4) * * u y □ y 9 ©*£*© * * 'J -wmmw*^ 

M#Hr^©l-5>^*£ OFF,cU ^tl^Wt^ 

[0 0 6 0] (11-5) :*V- «RON«tt. X 
^>F/H^R0 ! 7?f'f'7^i:«l51 r < (l/2)Vcc 

jl^— ^ CD 1 J 7 1/ -y -> 3. SfjfE £ b U V ^ £ » 

aovcu -tr;ustiRi$©> ^-^©M*aib/s^^ 
^tcii, ov*evcc«»^5:t. 

[0 0 6 1] (11-7) t*-y h^S(4. -fe^-^^tBbftft 
IC. 0 VtC^'J^-r— ^anT^SCt. 
Ul-8) t'-y h»tt, -fc^-^flE^ttiblWCV c c \z? 

[0 0 6 2] (11-9)^5— feJUi. /*'J^n-y^rt© 
^ ^ >J -fc ;U <h PI — © ElSSttSfifc & t 3 ^ ^ « 



vi I - iu/ s — •— " • • 
1. 5lS*b3^SV^t. 

(11-11) ^3— feJUC. HtSWflc^r^^^Sffl^*^ 
[0 0 6 3] (11-12) #^=E'J-t^©»««#**^v 

sit. 

(11-13) ft/^U't^©3ft««* : ^^^ 5/ ^ tt - ^ W 

^©s^^>^m^^/^>^©^ l ^ T *^' 3K$n 

(lT-14) S/^U-fe^W^tt^^^^^^^ 

st*jE©a**»««#*^ /v>4 ' ro ^ J * , * r * ,s * 

[0 0 6 4] (11-15) ft^tiJ-t;U©3ft««#*V/V> 

msc©^«^^ /v>3 ' tieEA - h(DmffiKT 

(11-16) ft*=eU-feJW©3*W«Mr* /V; '* ,i ' 

(u _17) §/€Ut)KO?IM**t/V>5'tt< ^ 1CD 

«^ ^ y V> ^ * &yiJtt^ b fc fe ©-CtiB)t$ n* c t o 
[0 0 6 5] (11-18) (11-12.11-13.11-14,11-15.11-1 
6.11-17) C*3^T. fc^U-fcJW©**©**** 5 *' 
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(11-19) (11-12.11-13.11-14.11-15) iCfcl^T. 
[0 0 6 6] (11-20) (11-13,11-14) K*lr»T. 

[0 0 6 7] (11-21) (11-12.11-13,11-14.11-15.11-1 
6.11-17) tC*3^T. •fe>XT>^»K-«f8B«ffl/ ; E 

(11-22) (11-13) (Ci5WT, #a«*#**/V>*ni|-C 

(11-23) (11-14) fc*V»T, «i««#*r/tS/^IBT? 

tt. < t 3 «£Ji± afc* - U 

[0 0 6 8] (12) h5>5?^^tlll««**^^^ 

**u-fe^&*Raw*Hrt'*£#K- »«*]«»»<*> 

[0 0 6 9] (13) h?>5>** 

t^tc, i^fi^^© / >ft< fcfc— aw:* 1 ' ^2. 
^n.y^*«J«U 2(iroi^/ ; t , J^a-v^co ; &-5S 

[0 0 7 0] (lM)i-©WW©2*©t:*'yhi 
^©t*-y KI8Ji:WISn4 4a«)t^n7?Ort«) 

■set. 

[0 0 7 1] (13-2)«»«A.*©^^>/M«rl=tt, * 
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4 (DSK h 7 >v7.^©Htl^«0 F F C t, 

(13-3) ^^E'J ~?Uy V rt©ft*©^ * U -fe^M^BttC. 
HRt)K0h7>^?4OFFU ^-nWTW-t^co 
h7>yX^^TON©i$T, ^l~f4©IRh 
7>yX^$:ttONt?>Ci:„ 
[0 0 7 2] (13-4)^U-h«»*. HiHON^H. X 

B#tCl±0VA^Vc cFeTS:^»iSn-5> it. 
[0 0 7 3] (i3-6)Kvh»Ky^tt. -fe;Hfv?©2 

(13-7) ^2— feJH4. ^t'J^O'^rtffl^t'J^^ 

(13-8) ys— k)HZ)*tA->^BSl(l ii#-feiKO 1 • 
StfSfrZ 3&*.Z^Z£. 

(13-9) ys.—tMz. Htmn#*Ws9*:mi'>*Z. 
i. 

[0 0 7 4] (13-10) &*^Uir;l'©&l£ttrt£+WV> 

art. 

(13-11) fc^^U-Wl'©****** M->*te. 
KJ*0> Aft -5 * A -> * © at*]**"?*!* 3 tl 

5Ct. 

(13-12) #^tU-t*OSi«l«*** ItfC© 
[0 0 7 5] (13-13) ftA*U-fe^©!*««#**^5/ 

(13-H) #/*'j-fc;no»»«**-v^ - >^ tt ' 

(13-15) ft^*U-t^®8l»«i* : **^->^ tt ' ® 1<D 

y st^isi ft h (D-cm&z na C £ . 

io [0 0 7 6] (13-16) (13-10.13-11.13-12.13-13.13-1 
4,13-15) dfcl^T. S-^^EU-feJKOaSC©***** 

(13-17) (13-10.13-11,13-12.13-13) K:*SV»T. 

• J -fe;i/©*ft©!ft»«#* Wt -> * tt. ItyhffliS 

^^.ffi^^ffo - 1. 
[0 0 7 7] (13-18) (13-10.13-11,13-12.13-13) tC*5 

50 t„ KOlitEftl/. K*mUW4. 
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[0 0 7 8] (13-19) (13-10,13-11.13-12.13-13,13-1 
4,13-15) Ki3V»T\ -t>XT>7 p gl5tC-BtlB1Sffl^ ; & 

(13-20) (13-11) &3ft««fMrVV>*|H-e 

(13-21) (13-12) Kfc^T. WV>*m-C 

''[0 0 7 9] (14) h7>y'X^tMf^t^v 

T ll©h7>^^t. :©$i©h7>-/^ffl 
y _ x . FH>SfSI«ftTil»T-«il 

2 © h 5 >5?X^O«W**«^*"* l * sn " r * 2 ® 

[0 0 8 0] (15) (1)~(14) fl)V»fn*Cl! 
UT. h7>^X?t. Cff)h7>^fflV-X-H 

«R«itt5ij«arr-5 t*c. Ritwifctttt©-*'"* 1 
&tffg 2 © i ea±<D« *h*hes nfc»R ^>yx? 

tlttLT^S-t^n??*^*!" *l©a*H 

[0 0 8 1] n5-i)*5-**©**'V>*«>iH«tt. « 

[0 0 8 2] (16) h7>-^i. ^H7>v 

»SLfc5>^7*-fc* **** e*s« t? 
*0. ccSBSKttTS^fcfc*^ IMS** 'J* 
;U^a •> 2 fi©mfSc© / ^ 'J -t^©ft H ^ > v * * *S 
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? ©«&© * * u -t^© n-w*> loffl/t'Jtw 

- 

[0 0 8 3] (17) h7>^t. w©h7>y^ 

Ut^ny^fttfU C (D^^U-tr;V'y'o-7i7*m 

>j -t;K0«- 1- 5 >->'X5'^i^^<^ i ©*t- y 
ttE**U**7o ***©«»©;*=& 'J -fc*© 

n-rna* nc^t ij'-t;w© h 5 > ? 

•SCtKJ:?), fg2«tr[mE«r(i^ ; 5>B t Iia^i3im^* J r 
/V>^©#ffi1t«*^ai-r^4©Xxy^<t. MBit 

[0 0 8 4] (17-1) 5*-*«>«*fflU * 
lcoxx-y^, i2»X77^. S4©Xr7 7-, 3§5 
CXf77 -, S3©Xf^. SSI©*???®*!-* 

d7-2) ^-^©esaw*' mi©XT--7 7, ms©x 

[008 5] *fc. *3fiW©*#« £ B*tt« tt>ll ' S * ffi 

tut. *©«t5ft«u«**ffl-r*©» i a*K'»- 

[0 0 8 6] (1) -t;Wh7>vX*£^0Scbfc&IC&H£ 

[0 0 8 7] (3) Jjffl|«*MrWV>*©»«C*<' v C 

(4) Jt»«#*Y/V>^«)T««ittPt. Tif^ 

[0 0 8 8] (5) ®mnK**>^s? tt. Bi, Sr, 
Ta 0*6*tfil«. *«r»»4Pb. Zr, Ti, 
6^to«jS. WBa, Sr, Ti, OW**tH(lJ« 
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(6) SrcMt#**/V>*©«fti. I r, I r02Sr^ 

tsffitii, mutsr. ru, o**frtr«*t-r*c 

[0 0 8 9] (7) »««fr*r/V>^©T»««tt« & 
Slg±lCS i 7?f*»*U -*©±kt i/TiN/ 
p tl«t^:i. 

(8) att«(M^->*©±»«f©-tK. TiOzl 
£»J«U ^-©-tfclS i 02 If ^fiTTS-i:. 
[0 0 9 0] (9) WtlMKUT 

do) a«m#*wv>*ii*fc±»***^ttT»«*iH 

[0091] di)^gi«^v/v>3'©i^si©as/- 
Httn»K»*s*i« mmn^mtnmonm/- fib 

CillSSnSit. *»«(*:BW4. CVD, MOCVD 
(12)3l»«(MJtt. ^xA^etC^UTSS^FSl, X(4 

[0092] *»i«tw*^T»4. aT©«*««a 

20 

*bV». 

(1) *MHI(MrWV>*tt. S l*Blc»b-C±*lc« 

(2) /^Uir;Vh7>v ? X3't4Depletioii Sh7>^ 

(3) (2) (Cfe^T. 7.^> HA*-f «KOFFP#tt, 



[0 0 9 3] (4) «JiiON«fC«RC*«>«tt*B 1 * rt " 

[0 0 9 4] (6) m«aA«H4. >7-F»«fc«Biail-' 
yW-hSfiC* (1/2) Vc clC±lf-5dt. 

(7) SiiiOFF^l4, ^W-h«tt*0VKT»fT*6 

(8) «MOFFB#(4. yw-hmtt*0VCT*fr*6 

[0 0 9 5] (9) 7-Fma>±3ilZ-t)V\*-7>*JX9<D 

©««*<*■ 3 *U »lHBt*3BB»4«aESn. « 
1, fg3|fB<hm2)f B©m&M^'*^ A ~ > ^£ ffiJ,S 

[0 0 9 6] (10) t*-y httt. W. Al. *WiCuTf 
t„ 

[0 0 9 7] (12)&fS§m#*W^>*<aTKe>>b&# 50 
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(13) »|||«#*Y/V>^©±Ktf v h»OTEKanTV» 
set. 

(14) A*->*©±«««tt. a i ie^sr^b 

T-fcJW F 5 > 5?X^OV-^*^»4 ^* ^ ***** 

[0 0 9 8] (15)ffi#-t;K7>PL (7*b-F) «tttt. 
0V-VcclB*WftU ^S— tiKOPLtt (1/2) V 
c cgct^4-^Sffi(-H^'1" ; &-' t « 

(16) -j£ttH©«EnnsaE»s-&* r 

(17) ^U-hS«t4. A 1 ^^t4CuEHIC«tOSfT^ 
[0 0 9 9] (fPffl) f£*©FRAMttt£*©DRAM 

^ u -t jhc*^t. -fc* F 9 >>>X* fc3»«W#**^ 

[0 10 0] £©«fc3ft*lJfcK*<r>-C. X*> FA-CP 
tt. -t;U F 9 > s J7,90>f- F ttONttJBC: bT*5 0 . 

n. WWfcfcfcS. «*ODRAM©**Ttt. c©«fc 

^ft-*F*.t±«*f«®&s-r^©< 3 i ! b©-et)^<'^ 5* 

'J Kfc^Ttt. fi/-HSNi^-hP 
LW©«tt** o VCbfc^tT?t4x-3't4«*Sn& 

mm»m ann^t^o. f r am*** ©wb£*. 

i£tC*iJfflbTftffi(CbT^S<> 

[oioil^^HfirolS- ov~vc cjgtelb 
fpKiftl&i*. *f6^(C*5^Tt4fi^©X^>FA*-f 
^tc^f§m^*V/^>^©S^'4->3-hUT^S 

©a* K*7fifi^it^t/^>^® , -i-f«iS® 

[0 10 2] ^CiC. «»tW»Kl"C^fct1' a>tn * 

«*.tf4-t*i«*rc. 7b- 

£©i§&. il^-fe^©-fe^F7>vX^© 
«.ON*60FFtt»:U »R^>^60FF 

gill, 3fiB, 4«B©-fc^F5>vX*(40Ntf 
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submim^S'* ^nec. (i/ 

[0 10 31 ^W-h««^6 2HB«)^ : E , J-fe^aR 

IAS. 3«b. 4«B©#a«-t^tt. -fe;uh7>^ 

nJtgi&O, ^*©NANDS-tr^«t-5^^ n ^^ 7 

[0104] g£5fe©NAND§Hr;w-m. -t;Kz>ia?QR 

-Tt. £-y h*^&av»-fe^©ft*UiL.^ t'7h8* 
6-?-©-fe^S-C©flil©-fe^SA 5 ti-y h 

[0105] z.n\zn^nm\z^x\^ warnm 

&&frti.Qm j $>'?Z£tf-?2. t-y h3§#S£*telc(£ 
cntt. #M^r;u©«MM#*W^>*<Z> 

s nr. y -r * -)v?v p t* -y 

[0 10 6] £fc. -feiVWiStbTtt. tJ^7>-^ 
^©y-h&g/MBX^ (F) T»fi!cT-#. UKSIIR 
yt ? ^^^fiK©T^^^-7S«^'WjnX^ffi (F) 
T'0j£T' * * fc * . Sjgft^^fa^PiS h "7 >yX^T*b 
j^fc. 1 (@©-tJHM X\t 40 

2 FX 2 F = 4 F2 
[0 10 7] Eliffl'M^StftSt. fi£*©^W^tt 
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a*«fls**s-ra-ttt» &*©dra 

SlXithtimttS.K), S fcft* © F R A M TJttWSta* 
^nJtrefcofc. (l/BVccK^l'-^* f ** 

[0 10 8] *3EWO¥*fl=Ett«lt*. 3>t: 

X:rA, ^tUyXfA, yXrALSIf'VT-, 
3 > tf 3. — ^ -> X T" A I? © &ft -> * 7" ^ C 5 ^ ^ 

sgfi © / U -> X ^ A iC jSffl T £ £ <. 

[0 10 9] 

mwomt&otemi iaffi£#fisb-c. 



[0110] (» i 0 1 i 

[oiii] :©y^fAit &a©«JHaa*tT5^ 

v.^rwrj-te-y-y- 1 1 :(07-f?D^Pt";tn 

ica'x'(bus) i 4-e«^3nx-^©lBte ; £fTo^ 
cBusi 4xmm^n9v^mmto)^-9^om<o 
[0112] ^.nmmm^ *fm<D¥m#&B&9 

(FRAM) S3>hl3.-i'->XxAC»«bfc«n?* 
*3lffiPSitCffl^fcFRAM©l¥ffl^O^T. «T 

[0H3]@2I1 ^HJfi^aglCffl^fcFRAM©* 

«H»**bTl>*. B2 (a) lefcVvC. BLBK.7 
H8, PLtt^W-bWi. WLiJtttf-Mt. SNij 

^y-hfflBS iil^n-^lRS^t. Ql 
~Q4H. y;^U-tJH-7>v 7 X^^*-r o il«©*^ 

n-s$~?— ^tc^^s©"^ - ^* ? Mto3tifcC f i~c 

[0 114] ^5l5©FRAM©l-P©/ : t , -'-fe:^ ( ^ «E 

jtjD r AMfflSftiiwt;)' h 7 yv^9 tmmn#* 
*«*«ic*^tv>*. BP^, t;^7>y^t«i 
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*MtL-c. "o" , "i" «**E*-r«. Q 

ItCfl. Q2<hCf2. Q4tCf 4liat. 

[oils] ^lt. in^.4<i(D/ ; e'J-tr;u&it^ 

^UT/^'JS* Wt'^D-^) fcLTIr**. -©* 

[0 116] 02 (a) Ttt. 2fl "> 

;W2. "0" , "l" © 2 fit (At 1 — ^SfBtrr^©^ 

[0 117] #|lig}gag©FRAM©»lf££tfc9ri" ; 2>. 
X^>HM I fll ^Tffl^-FfcWLOOMra, 10 — 13 
\t "H" i/*yucUT*#. ?n-^*R8BS0, l 

tt "L" U^;HCUT*<. -<»t^ ±TCD-fe;Wh7 

3. Q3. Cf3©tJH:tV>Ttt. -fe^y- 

[0 118] »DRAM©«^TIi ^©.to&fliJ*; 

lw»*EfiJfflUTV»S. IPtS. HEB17 4 (b) T*m ! 
^t, "1" T-ftemgftMP r ^BS. "0" 

[0 119] m^Wlcti, ±TO-fe^y-HSN00~0 
3, I0~13tt. W>W"ftt^-h (PL) 

2)Vccl:ISlt^5)5S. ov-Vccri^i^ 

[0 12 0] WDRAMtDRAMt-KS 
ftOFRAMKifc^. t^h7>yX?ro*'vh*7t 
»»»**< Tt>J:ir». cmt h9>5?X^©fP*** 

*#<Tfc<fc^. «©FRAMt-Hffl*©FRAM 
ttt^Tfc. a*ttKy hi*»0 V-V c cSHUTlf* 
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[0 12 1] SSIC. *aiR«fONur^*rtc«t 
|6]±t?#<5. C©#IWONl/TI/>5Ctll fi£5fe-fc 

■m^Mtty^^ >y#©/"<x©i*#££W"£#. * 

[0 12 2] C©J:5C**SS»*irtt. «*^-BI«BTf 
fcofc. (1/2) V c c MfiB^*S5:iffll'" !: 

[0123] *k. «fc«j>j«Kb'cwfc-tn'0£na» 

^^. l j^n-y^©4-t;Hl;^J©'5%- 7"WMSPL 

f si ens. 02 (b) \Z 

^-T. ST. «R-feJU (Q3. C f 3) 
02* "H" ^e- "L" \s*MZ-FVf. 1e.fr h-7>i>7>* 

Q3©*oN^60FF««t-r*. *v»"c. a«ufc 

) «iJ7ov?©^n^i'»R* BS06 " L " * 6 
"H" WV\Z±tf. HRh7>yX^Q0©WFF 

[o i 24] •?z>tmm®®toK, ^-niPL*» 

lgg, 3(@B, 4IB©til'h7>y^5'Q4^ 
2, lttONttit. 2(SB©SS?bfc-fe;i'h'7>v ? X 
^Q3BOFF««T?»4*»6. MRStlfc^'J** 
C f 3©-iSHi^-MMPL 

[0125] ip^. -©i^> 

©^U^D-yy-^. «*©l h5>'^- 
Mt/ty^©li©tiW:W(Eb. *&)7uy>/to 

ji»»t±ft*.«cv>. *n«. ^'jyD7^B©s» 

50 n. fit*© (l/2)Vcc@^-hM- 0V~Vc 
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[0 12 6]«7ttf. (l/2)VccB«PL*af B !) 

j£= (-1/2) V c c ©m)BW=PJHl£*U 1 7 4 

(b) X'^Sot. "1" f-^ttBA*6CiK»iS 

[0 12 7] «toT. "1" x-*lCfl8bTli. Ps + 
P r^03«W* ? BHC^tB$n. "0" 5 s -* 
TteU p s -P r»(0S^BLI^*tti«tl-5. BL 

»^tPi«©«ffifc*tt±tfT:*< fc. " i " x-*«p 

s+Pr -Ps=Pr, » 0 »^|iPs-Pr-P 
s =- P r ©««*»£»*B L*tC«tt*#**-*"*' 

UftBLtfVcc, "0" f-^ttBLA«V S st4 

[0 12 81 "0" 5 S -^»*CAK:«*0. 

" X " ^f_^^c,^e>D, A£#8RCbT7cCM 
4 ^©&. ^D-^«R»BS0* "H" fr€> "L" 
l/^HCTtf. ijRh5>-^Q0*OFFU SiR 
i7_Fi8IWL02£ "L" *»e> "H" V^MZWkit. m. 

(Q3, Cf 3) ©3MS«#=**/V>*0>W*tt 
, >3 _ h ^n. "IV ^-^ttAjftj^SBrtlCRO. 

"0" f-^liC,»6D^CR5. 

[0129] **«jj^i#©tt*-fflb/*s&* , * K: * s 30 

V , T- ^-HfPL*6 1iB. 311, 4«S© 
^akro/^'J-t:^ (Q4tC f 4, Q2tC f 2, Q 
li:Cf 1) (4. -fcJVh^^X^ONt^T&Sim 
tt*Y/t3/*©Fi**ovfc«i*.-nr»*&*. MJVr- 

[0 1 3 0] 0 3 tt, H2«0@lB«»«**a-r*fc»© 40 
■fcJHMre*0. (a) tt¥iHH. (b) ttSHrffiHTfc 

>y ^-t^rft o . »c»««#*v 

[0131] -t;M»atUTrt. tJ^7>vx^ro^r 
-m***Mnitf* (f> Tffi*iST£. 

*;^Bic®T*7-^^^^S/hWX^ffi (F) T'tefc 
1 fi©-fcJHM x« 
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2 FX 2 F = 4 F2 

[0 13 2]§W-Kt4. 3FXlFD-^Xf* 
0. B»-r*2 0©-fc;U/-FSN«>mft*«*FXF 

(1 0 FX 2 F) /4= 5 F2 
©-tM XKfc-S. 
[0 13 3] -tJH«9>5>X*li. pS«*tjttPf * 

f- h • MW©n + ^StS®^ (n- T* 

>«i«±K:±tf. 

±»«*CUTV»*. ^U-fe* (Q3, Cf 

3) SN03«J*«T*«S. SN02«#±»«*tft 

[0 13 4] X*.y*§St^T. H 

*. /^>jya-y^SS©^l/-FmiSPL(i. SN02, 

SN00»fcH-©±««S!B»*ffl<' i "C3l##tftttfa 
< ^FRAMl-Jt^T(0Xn-feX©3 7.htittft 

±»m«£T««tt«>tt«***-*' pmo 

s l, v . w =. y^Xl-t*.. S O I T«l«t5tJl'©a 

^[0 13 5] DRAMffl^-Fif^A 1 ^CuIMTC 
(snap) T4i5C. «FRAMt*WL«i 

LCW:PL«l*5fe». c©Al^CuBa^TPLfe 

fltf. 1 IfflA 1 XBC uffi^StWL t P LOfi^^l 

[0 13 610411 B2©ls«5*JS«*3»"*fc*® 
»]©-fe;H«(ST*0. (a) tt¥iBB. (b) «»®0 
-ntt. t^h7>yX?M- 

[0 1 3 7] frfc^-Ftt. 3FXlFU-fXTf» 
0 - K S N tt JV / - H S NOSb4*«F X 

bl»*«ki. an*#**/v>**»j*-r*fc*. b 

L fc B L ©IB* 6 . / — K£-hC 51 *±*f 
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[0 13 8] i^TCfflWtli BL^3> (BLt 

2 FX 2 F = 4 F2 

( 1 1 FX 2 F) /4 = 5. 5 F2 
CDtMXtCftS. ft*. «Rh5>5?X**BHC*tb 

r^t^errntf. 5 fz *m xiz&m-tz. 

[0 13 91 cET. C©i:oftSTgi©«ti£<Z>FRAM£ 
5ft34^##£*i£. 

[0 14 0] fcfcJE^fccfc^K. jM8K#»<DFRAM 
ft. I^DnXhT-lS. ^11'. 

[0 14 1] iJ7Vy>i^S*fc*' l£5tC. 

fife*. iBO-****"*"*^**^* «»»f^. 

[0 14 2] «©FRAMIJ. 

mftzmxtz a > £ =s^7-l±<r> *-r > * * 'J * 
±fflfgi. fg2©S*-e. h«c*«6^:«S©/ 

[0 14 3] C©£5K. «£*©FRAM-C«ilfflS 

xh©i*tti. ->x5\MMX©itl**5iss;ibfc*>© 

£. ^Hif*UfcSPia«>FRAMtiBV»*it-e*T* 
RAM, ROM, WJfitt^t'JCSlSS* 



30 
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&fc*. H1«C*-TJ:5C. F RAM*-- 

ft. 3p#38tttfb^'b. f©S^DRAMtlfM5 
[0144] m 2 ©»«»tt> 0 5 tt. #1691©* 2 
tZ*~?uv9 ®r-$>Z. ft*. HliH-»»KttH- 

[0 14 5] **Jfi»*Ttt. 01»#Sf£K*n*.TFR 
AMI 2£»WT*fca0>=>>»" n -9 1 5&KttTV> 
S. £9IM*WtCte. FRAM12li3>hn-7l2 
^jfttBUS 1 4 <hOftji*oTt>£>. 

[0 14 6] :ffl<t;5MtS^fc, 5fc©?gl©3l 

[0147] (* 3 (onmrnm m 6 tt. 3 

3 > tf a-* ->7,xA©S#8tBfc£ 
Styn^fBt**. ft*. B5tB-»»CttH- 
ft^£ttbT, *-©i¥b^i&9]«:£«&-r£. 
[0 14 8] #2yfi»tB*«. ft©»2ffl*Mi»*i:att 
FRAM120I/0**»->^BUS1 

[0 14 9] CCi^Mffeot*. ?f§l©^BSB 

[0 15 0] (* 4 B7tt. #f5W©S&4 

it7a-y^ltW. ft*. BltR-»»CttH- 

[0151] *&mmm-cte. bi©«isi:m^ra 

M16*K»tm. J;0M*ff)(C«. BUS14KR 

ami 6a<««snTt/>*. 
[0 15 2] c©«k5&«na-c»t>T*>. 

16feBil/t*0, FRAM 1 2 C##&*-tsl&K3i | J 
R*<»0. RAM*»«ftiH*. RAMtbT&ilS 
RAM«**DRAM»«»t>6*l:*B''?**' 
[0153] (m 5 0 8 tt. *58W©» 5 

STXa-y^ST?*^. ft*. HitH-l»CttR- 

[0 15 4] #^fcJ£<i!Ttt. El©#BKtCtn^TRO 
M17*«»tTV»*. JcOft^WtCtt. BUS 1 4 (C R 
OM1 7tfttt1*-£tlX^Z>. 
50 [0 15 5] C(D^«t-^tt». ^1©«JS0 



40 
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-^ROMl 7C*ib-C«<-ti:±0. 
[0156] (IB 6 0 9 tt. *fB9J©« 6 

[0 15 7] **«S»*"^tt« 01O««(-tnx.TRA 
M16tROM17SR»T^. «fcOA#WCtt. B 10 
US 1 4 ICR AMI 6RtfROMl 7*««SnTV> 

[0 15 8] CWJ:^i)Sf»oTt>- ?gl©*J5» 

»CRAM16«8il/TV»4Ct*6, FRAM12 

RAMfcl/T*IS R AM^MDRAMf *JBV»4* 

icaffl-es*. s etc. *5©**»*tra«KiROM 
[0159] <» 7 (ommmm biob. *fg?3©s& 

7©*lfi»IIK:«to* i c*-F<o»**liS&wr*5S; 

[0 160] C©I C*-Ftt. F RAM 2 1 
fc I 2 S I C#- H*<*:2 0_tCi£tKb era 

[0 16 1] *H18»«tt. **W© J l i **B«»« 
(FRAM) SIC*-KCtS*Ufc«f**« 

lr>fc F R AM©PSBB§§ 1 ©*Jfi»*"C*W U J0 

[0 16 2] £©£5tC#fPJ©FRAM£fg«bfc I 
3CDS*-t% IC*-H^tW4«^ W 

ST?**. 9*1 C*-FTtt. JS*IR»©fc». I c 
? -y 71M X# 2 5 ram! &±tf**im <h £ nT* 0 , 

[0 16 3] Sfc. ICS-HfcfifflM^, S<B* 

S9E*4. 5. 6, 7©&fiT. tt«|6]±&tt***-£ 
*t-C#*. S6C tt*©FRAMT!tt, U 3 -JUMP 

BHUT^fc**. ^8ffllfttbt. *«JS»«T?«- 

I C*-F©*-Hlf At'JX#>X, IC* 
— FtfeSflit 0 © 'J >XSS531'(bT#'5> = 

[0164] (» 8 hub. 

8 a3USKMfi t « to * 5 s v * JHHStm 0 ii * v * 7- A © 
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[0 16 5] CByXfAlt jK&x-*£A*JT£7c 
a6©CCD«{£i§S. CMOS-t>U-*«>1B«AA««3 

Sntiir-^5i*t5LCDffflS^S3 5 

[0 16 6] ^SS^ffiB. *56^©**ff821S^fi_ 
(FRAM) fc^S?****?*^**^*** 7 

»T?»WttI0T*!). ICtlifKt?'. 
[0 16 7] ElCJ^KJMMiWFRAMfcJBWfcyS? 

■elULjkJBl, 2©a*T. a»vrh-c*#*<Dm 

ffc^-^Sein?**. 3 6tC. B9E5R4. 5©S*T? 
^,V_,7 7 froiSa-*RAMS£>Sttfc* { - 

ic-r* s&fc, liaise ©sst, in 



■ o , , . tie a m-M-mxim) Ml 211 #5£9J©^ 

l U 1 U U J V 1 J - • — _ 



r r\ i col 



[0 16 9] CODyXfAll 5*-**«W*fc*«> 
lti©FRAM4 3t, -n&©FRAM43£*W 

4 It. FRAM4 3RtfAHiM14 1^CEIl 
$tlfc3>hP-^4 2t, yXfABUS44M^ 

[0 17 0] ^USSJBffiB. *5SW©**#E18fiB 
(FRAM) S/tU7J-^A-Kf^y©ltft 

Cffl^fcF R AM©«MBttSB 1 ©^MS"?^^® 
[0 17 1] cO^&ttMHCFRAMftJB^fc** 

ttT?#*. £€>K, «JIE*4. 5(DI*T, KS-CfilB 

At**. *&. MfEfg7©li*-c\ 5p*©«B«Wfct> 

^ ^£ ^ 

[0 17 2] (* 1 0 B 1 3 B. *f6M© 
mi 0©»It«*5*^ 1J yXTi»©i«^ 
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[0 17 3] **K#MW«* Jlfe©J« 9 

FRAM4 3 4AffiASi4 1 lCBtt*ttU 
3>h p_^ 4 2*BUS4 4tHiffiiJLUTK!lt&^t 
■C**. C©«k3fc«fi£T&oTfc, H9©*JS^?il<t 

[0 17 4] (fllC^Wi) 114(4. 

Tjk-fJayZmT&Z. fe*. SI 2i:|n|-a5^lC(iR '0 

[0 17 5] **«»M»«l!9©MS»«4:»tt*A 

3>hn — ^4 2£#m&U Ati5*»^4 1 t FR 
AM4 3i©lW«t ! ^^ , JyXfA^IbfcI 

[0 17 6] KOi^feilS-CS^tfc. S9©*«^ 

[0177] (112 ©*Jfi^ffi) H15U. #5fi«© 
HI 2©*SS^^#^^V<^D7 p D-fe-v^-y^© 20 

[0 17 8] C©vXxA«. ft«O*JW0a*fT5fc 
J6©v-f i7D^D-t«ylJ-3Tg? (MPU) 51i. x- 
:5'©ffi1&£?T3fc#©FRAM5 2 <k£. H— 
fcS«U"ClPI«SnTlr»*. ;^TFRAM5 2H M 



r'u'5 IK) 

[0 17 9] *«K©#**E*SI1 

(FRAM) 4MPUf©v'Xf ALS IrtSCfil/ 

fc«aJT$>3. **H»»=fli^fcFRAM©»«tt»l JO 

[0 18 0] CCi^C^iCFRAMSigiJl/^ 
/f/7P ^fnir y It? >> XtCii^THS. F R AMicfHti^ 

[0 18 1] *fc, »l©*lt»»T?K*UfcWIB« 
1. 2©JHST, 3>A? hT^S©V-f i/D3-H 
©«**«T?*S. M©FRAMT?-f^oa 
-H©g£&*-£Ufc*§^. ig;5i©fc«6tC^ttggMPU 

< tr *>*£#© -> 

a^I/iFRAMItatT?*^^. itilfBH 6 ©S * 
T, S5i&©MPUTfc. *aTT»3Bft^-f *nn-F 

*fc> *5i£H7©a*T. mpu 

[0182] (HI 3 ©HK&tt) 016H *5£9i© 
HI 3©*S&J£MtC*»*)5^M ?D^Dt7tf7^ 
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[0 18 3] 1 2<Dnmmtmf£ 

*&tt. F RAM 5 2 Sr. MPU 5 1 ©-f >X h 7^-> 
©iotC. FRAM5 2SMPU5 l©-f >Xh7^"> 

if ^ttr- l * t> mm/** V -y -> a- * * *J * set 

[0 18 4] ||Sl©*iB»*TMWbfc*rE» 
1. 2©SST. 3>/^ hTT^gfi©^ >X h7^y 
3 > . ^ rr >a£MT^5. Z*>\Z. a#©FRA 
MT"f >X h7^"/3 > • V ->3.©S#SiX.SrUfc 

«i«)fc»i:«ftiMPua«iiT«^ft 

*«HaT#-5. MPUli, 

<^T. tT 'J 7 1/ y •> aM-S^F RAM 

l±WC#ftfr>#(. MffiH6©a*T. iSfi©MPUt? 

*'J**«T?S*. *&• SutaH7©S*T, MPU© 
? ^ ; USK #"E>©/-f X fC 3i < T # £ . 
[0 18 5] (H 1 4 ©£JK&ffi) m 1 7 li> *f6>K© 

hi A(Dnmmm\z%i^^^ jp^Dtytf-^o 

[0 18 6] #*iS»tt**5fc©» 1 2 0***fit*ft 
F RAM 5 2 Sr. M P U 5 1 © 2 r 

Ttt. l^f-3'*t5'->atl'tSRAM9fl)l!a/ 

•r/i^f»FRAMtltffl^t^ , ' > ^ MP 
U+*55W©FRAMtbT. ttt©l«)tffl^Tfcfi 



[0187] ^©^Oir, FRAM5 2SMPU5 1© 

[0 18 8] Hl©^SS^fii-C-ift^UfcB(ilBH 

S^C- ISBFRAMtT-i'+t 
7 ya»lfM?Lfcip. (£Jg©fc*lCigtt^MP 
U«H^-C^^ofc^MI2H4. 5©SfiT, i^3i-e(S 

iSiA&MPu*s*iTf5. Mpuii. ma 

At£>SA: FRAM l±rg«T # * V» ftfII2H 6 ©S * 
T. iSia©MPUTt>. igjiT^f}*^?— 

3_*^>)*mmT'i*z>. ztz. miieH 7 roas-c. mp 

U © © 7 s v 5 ^ © / -f X (C ^ < "C £ £ • 

[0189] (H 1 5 ©*J&Sff*$g) H 1 8 tt*5BW©« 
1 5©«J&SffimiC&fr£vX7-ALS 
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[0 19 0] £©->XxA(4, &mowtw&w*tr?fr 

AM6 2££. H-^y^±«CS*UT«)sESnT^ 

[0 19 1] *»W<0**#B1t«ll 
(F RAM) I rt»«C««l/fc«T?» 

S. l»fcFRAM©IW^»l©**» 

[0 19 2] C©«k^t*f6W©FRAMSS*Ufc>' 10 
[0193] («16 ©*JSffi5«l) H 1 9 14. ^fSW© 

[0194] c©->xfAii &m<»mmmmz'rtotz n 
»©phm&jis7 it. ^-^©feigsrf-T^fcawFR 

AM7 2i£. H-^X±Kg*LT«SfcSnTlr> 

[0195] ^mmco^m^m&mm 

(FRAM) fcSHSiJ&HLS I fiSBtCfgiS Lfc{*JT?*> 
5„ **SS^S8fCfflV^F R AMcDS$«H4!& 1 ©S£$S^ 

[0 19 6] i©±5KI*»W©FRAMfeS«bfcii 
«»3L S I ^-y X£*5^Tte. IB 1 ©*i»n?KW 

[0197] (» 1 7 B 2 0 tt. *fSW© 

mi 7 (DmmmWJZ^^U^'y^^imLS I^yX© 

[0 19 8] ^royXfAH JW:*lia*«*tf 5« 
»©n->^*8 it. #ns?y*»8 ltrtt&LfcF 

RAM8 2^, H-^y^±IC««UT«lJ*«nTt» 

[0199] ^mmmm^ *»framsdv^ 

-5. 

[0 2 0 0] FPD, FPGA. |ft&Si»a>WS(S;nJ«B 
fc (Reconligurable) D^vi^Ttt. ^JMTC/JnSH 
ffllST. ft 3SC D v y 9 

0. *^©FRAMtl JWEJB1. S2(Olftf, <£ 
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SMBT*««fla&n»«fi-c. tB4. J6 5. m6©SST. 

1T*5. H5fBm7t75g*-C. xi^W-fXlI 

Sil»U. *fc«H2SB8©aaTON/OFF©'JX#> 

[0 2 0 1] ^H^On^yJriil^LS IK 

^HTIi. FRAMl»»CtiftTt*l-»b. 02 0 

[0 2 0 2] (S18 ©**»*> 02111 *^BJ© 
mi 8©««»«C**)*««= , > K3 -'-^ 3/X7 " A ® 

[0 2 0 3] r©->X:rAtt. ft«©j*3Wfta*fr5V 
-f i/nXn-te-y!* (MPURy3>hP-7 : WTMP 

utBEt*) 9 it. c»mpu9 i c»ttan5*- 

?0>\t)Zftotzit>0>Xt)®&9 2<h. MPU9 ICS 
Jj££nn8B1£8§£©7 ; -*©-^9$t9S:fT'3 2i£fef&9 
3t. I©lSflS9 3tCglBS$nfcT>T"^9 4t. 
MPU9 lCSSttSn^SttflWRSa^TSLCD*© 
J?^g§9 5£. MPU9lC»K3ftT-^«>E** 
ff 3 F RAM 9 6 <fcrt*'E><8J5fc£*VT'l^5. 
[0 2 0 4] Slg«»9 3W*««S»"WB<' 4 &* 1 ** 

[0 2 0 5] #*Si«^4, *fE^©**(*8B«»« 
(FRAM) ^Mr^yHi-^yXfACMtfeM 
o T'fe^o *HJS»«Cffl^fcFRAMfl5»«BBSBl«)* 

[0 2 0 6] Z<D&o\Z. *%lfflFRAM4itl/fc 

-CBMULfciWaBSBl. S2©I4t. * * 'J »*<«iB* 

ca«s-c#*. sfc. ftfifEfg7cDS*-t:-. 5*^jv/-f 
x. «K/'fXca»^b. sfcMtsm8©aaT«i!f.o 

40 N/OFFW'JX#>X%lK SEoT. «*tCfcH« 
[0 2 0 7] **flOFRAMtffll>fc»'> 

[0208] (« i 9 o$mmm 02211 

mi 9©*S6P»tC&fc£FRAM©»#tSj££^'*"9 : 
flHafcHT**. «BH 2 KSRUfcWl ©**»•** 

nmtt, 1 t?©** 'J ^° y ^ rtoawswo-t** 

502©2 IS© 8li:fltfc^* 5 ' 
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[0 2 0 9] «*ONANDffl-t^Ttt. -fe;K7)fi 

[0210] in(c»u*»wc*«r»Ttt. -t^ornw 

1/n (nttfiJ9«tt*> KttttT*' n b 
-t ;w«3fi»«#* v 'V>9 »i^«tt-> 3 - h S *iT«r»* 

T=b3 2 tLTfcnJ^T?**. 
[0 2 11] fi5iJ«««C**'^L'fcfif©W»* i ' tt*tu 

X^WONfiR:* 1 2 kQ, ffitStSStn:^ 1 kQ, US 
W^*©*** 3 0 f FtbTfe, 18 
afcO©RCIHfS=13kX30f = 0. 4ns. 4 

6ns. 8ST3. 2nstM. 
ttiUS©?-! 4 * (Jktfyay^aiRW ©5IM*>*5n 
s ~ 1 0 n s T»-£>>-C "3 — 7PJ*rc^^"i'«" - 
ns-3 0ns-e*6Ct**«i- ±E©RC«f« 

[0 2 12] *«iR-tJK»-t 

5 n s~l On sT. t;H-7>^ 
iSjnjsi&^JiDO-r-Si:. l-fcJHS&O ©7 o ****** 

[0213] ^mmmm<r>^o\zzwL^m<^ f r-^ 

,4. WEB 3 0)1^ h*«fP0-t;UT?. MI-7>yX 

9 s-^ti i -fc;vM§fc o ©-t;nM X(4. 

(18FX2F) /8 = 4. 5F2 
g|4©fc*-y h^5t^0-feJWT-. 40 
( l 9 FX 2 F) /8 = 4. 7 5 F2 

[0214] 2 0 0>&K&£) 0 2 3 (4, #3BW© 

[0 2 15] ***»«IC*3^TI4, WBH2©«l«tC 
H©i«Uck'7h8BLi/BLeitU. 
«riE*t*. «Rh5>^i'©-*SD?'f^ (Depl 50 



36 

etion) l-7>y^, ffc^E*^ (Enhancement 

[0 2 1 6] J:0m<*MlCl4. 20©I^l~7>yX^ 

?-f7"©SRh7>yX^-C^. n*6k\Zs 20©atR 
h 7 > 5? X 9 bt B L m\z-ottifi* * * 'J "7n >y 9 
f4. BLfW5D?^7"fflISlh7>yX^. *^'J7n 
•y 9 fi) *» E 9 -f 7 © S K h 9 > v X 9 T & Z> . 

[0217] a+rottaro^^'J-fe^ ( Q 5 - 

Cf 5) WL02£ 
"H" *^ "L" l^UTFtf. a#7a -y^&BSOO 
"L" "H" V<-MZ±tfZ>. -f5<h, /B 

D . B LffiUtCOfctf-SaK h 9 > -/X 9 ©~7j«0 F F 

*«#$n-5)<, BL«l4#filt*-y t-Sibt. 
T^FBLWIin. DRAMtPI«K:TU"f /'fX 

[0 2 18] (lb. 7*— JUx-y HBL^fiKSrt-St. 
^WI©^ ; E l J7"n7?OtJl' (Q6, Cf 6) ©-t 
H,K^>v>X*Q 6*<7?7^ ^COFFC&O. S 
N103 liPLKi/3-H/TPLtBtttt?*0. SN 

100-102 m±h-^^hy>^^^<^>'3-hiz^Dm 

n&X'toZtf. SN 100-- 102 ©HtXAMCpngl^U- 
9#©'J-9«8K#^-rst. SN103 tCttLT. S 
N 100-102 ©S&#T#9. #ffl»S*<**Stl*. 
[0 2 19] L-frU&tf £-©»*< iftlSWM'e'J' 
*J7^?-f^«OiCO***U. ii«©DRAM^©^ 
^U7?(4. mXT9f-<C7*in (tRASmax) 141 
OdstV^aWO- IgODRAM^ffll^U? 
Uy->a«rlB ( t REFma x : 6 4Mk'-y hDRAM 
T6 4ms) »Cifc^*(r»fcft. U-^^^y^tt** 
£g<-?£Mtt&:fr>. 8P^. 77f^f ^l»IBI»7tH* 
tC7lc©->3-h-«SitcM0. ^-9(4151^^-5.. 
(C. ^^y^*«**Ctt. tRAS, tCEf©X^ 

^©pastt^b^^. 

[0 2 2 0] **IS»tiK**t*FRAM©«*FRA 
MtJt^T^tRWfeav^tt. ft*© FRAMtt. ttttm 

> H A*-f S#ra(*MKT-* 0 'J y V v yaA'MTfeofc 

fc«6. 'J71/7 viL^gt^ ; 5>-«i:-es>'5''> s <=>(;:. 
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[0221] I2 4H 02 3©0!MlJ££f!*"*"*fc 
a©-fc;HMST*0. (a) »iPL*6-»«>Kyh» 
=]>^ h*T-<D¥BS. (b) «-»©£* h^3> 

h±r)««©try h^3>^^ b£-T?©»iB0-e<& 

iulf20 3 lCtf<, l^Dy^aUUt* 1 *** 
n/t&t. D^^^ffl?t^M*>aA (DC I) CO 

t a © x ? ^ii»> * n & * . 

[0222] 02 511 02 3 ©08&«f»££*ST£fc 
«&©»J©-fc;i*ISJn?*D. (a) ttPL*>&-*©t^ 
b«S3>^ b£T?©¥®0. (b) li-SOk"7t-» 

ajwanfcjat. ^fflft*Mt>ttA (dc 

[0 2 2 3] *>ft*C. 7*-;Vf7h , BL«Wfc 

a. 

(20FX2F) /8 = 5F2 
0 2 5COt*-y hUftfeO-fc^t?. 

(2 1 FX2F) /8=5. 2 5F2 
tt£K). ggcA'^<^£:IIS l -©4 F2 tCjS< 

[0 2 2 4] ffiiE02 3fC*5V^T, D3"f^©H5>5? 
^^ftffl^-ft. 02 6lC^f £3fC. £©F9>^X 

««UTt,ftH. 02 6 (a) liBS0K7 

^_^ H |,7>yX^Lfc«^l- 02 6 (b) 

«BS l«Sr7-f-^H h5>^X^bUfc»^*w 

[0 2 2 5] Sfc. 02 7 (a) 3 C X h W 

2 7 (b) KS-r-tSfc. BL^3>»S**^» 
JfflUTfeft^. D^7©h9>->*X?£ffl^;fcJ§^. 

* BLWKftS. 0 2 6 * 027 

©«fc3fcD3"f 7 , h7>^?^lfflb^i°t« 

tic^ff*. £IT. ttOT^^^7-n7?I 
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[0 2 2 6] (*2 1©*M#» H2 8tt. *3S9§© 
|g2 1 ««lBlii:«fe* F R AMCBWat'PtB 

To 

[0 2 2 7] 02 8 (a) (*. *-"7"> B LM*^ 
U HEB2©SS*»»» t a.ffl-C**. BLtt - i:JV7 

[0 2 2 8] 02 8 (b) (*. FBL*j£ 
SA(*. *t lflH*€^-^K*ttJ^»- S-*©-fc*7 
#. -ntCcfcD^XT^&Sr^bT^S. 

[0 2 2 9] 0 2©0KIC*5V»Tt>. 2 -fcJVS 1 tf 'V h 
5*-* CUT. BLffiC "1" ( "0" ) x-f 

*. /bl«c2»© "o" ( "i" ) 

r-rntf. 028 (b) ©£?c. KMfflc(*0 2 oc^ 

*. £©»£. -t;W-fX*«*©8Fi«»6 4Fi© 

T. «*mu««tt©iai±R^s— t^S©***^ 

[0 2 3 0] 02 8 (c) (*. t'7b«BLit>X7 

2 02 3©PS*©*Jfi»** , as«" c *** 

[0 2 3 1 ] (*2 2©*«S»*) H3 0.4, ***© 
^ 2 2 <T>%Hm&\Z<&*> 5FR AM© W§fiSf&£^TX" 
D-y?0T&6. C ©**•??*>. 02. 02 3©*SS^ 
<&©Pi>3A*j®ffiT€ &° 
[0 2 3 2] 03 0 (a) KfcWC, 15Ct*TW 

»,* + ©-«#©-*^ny**v»tt. ifi©-S-t/yn 

a>Ffifc©-e. (1/2) V c c PLl«*i-Cfc. +# ( - 
Ht77D7?Wl/- |Stt$-l±^*-7ASc€:^e.-ti- 

[0 2 3 31 SSC, 03 0 (b) ©«fc5C. (1/2) V 
(/BL1, B L 1 ) Ofcfy h«©**Vs sK^U? 

y-^utW -tvxT^iMes-*. ffi«*7A* 
50 (|/2)Vcci:^ft-^T*f, -t>X7>y») 
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t> #aK*5A"Ctt. fcfvMftfcPL** (1/2) Vcc 

[0 2 3 41 *fcW«C (l/2)VccPLlt©l 
^ f_^©i*i#Stfcl>*7i (/BL, BL) 
OKv H«*V c c C^U f t-fl/Tfi « . 
7>7mft2K> iffl»7A* (1/2) Vc ctr^'J^A- 

tC^UT-^-^bTii^T. ^-^©K****^* 

[0235] (ckOPb <r>»ff KB) WEH 2 . 

S 23. 02 8, 02 9. B3 0©*»»tt®itt« 
03 1. 03 2. @3 3*#ItT^iLT*<. 
02 3©Q5, Cf 5<OtMlSlfc«° 
ICIPU-C^*. 03 1. 03 214. d/2)Vccl£P 
L©*££*b. «*©IMe*<B3 1 ti3 2T-SBS 
AS. B3 3ttOV~VccPL«tt»*a©*^ 20 

[0 2 3 6] 03 lCSWtt. KyUJ/BL, BL 
SVss^Jft-?Cbt«. WL02£ "H" 
"L" CL- ■fcJUh;7>S?X$'Q5£OFFKLT. B 
S00£ "L" *S "H" (Cb. 

£*u wnmm&mzn, -tr>xr>^cj:o. / 

BL, BLtfVs s. Vc c (C«l«Sn*. -fe 
jKoiw*^*^*^*' /BL, BL2: 

Vs s. VocCUS:**"*. BSOOSHU ( " L K 3« 
b) 4 WL02£±tf ( "H" Kb) . t;^7>yx? 
QSiONCT*. Q5£ONtr?-£i:. SlbWC. C 
f 5 OVi£0«*&***T£fc*. 
[0 2 3 7] BS00£fflbfc&14Cn£Wrb. /BL 
<hBLS:->3-hbT (l/2)VcctCbt^b, *:©7 
9T4?Wt&M^ /BL. BL€0Vi:«. **S 
tbT /BLtBLSi'g-Wl'l" ifiJg/BL. 
BLtOVCUTW^U ^-hiOVft^UC 

[0 2 3 8]B3 2©Wtt.B3 1t-**ft0./B <° 
L BL*->3-KT^. BSOOSHli. WL02£ 
Jt'tf. Q5SONW4. cn(4. 03 114WLO2& 
±tfC f 5©P8**->3-hbT^*^. i3 2W 
BL. BL«->3-htCJ;0. PL= (1/2IVCC / 
BL BL= (l/8Vccf, C f 5 roiaaigrom<iS€: 
JS<UT^*A« I »tt*. C©i§Hr. BSO0©Ttf. W 

L02O±*f«>Wf /BL ' BLm 
fi$:V s s twiStbTV^. 
[0 2 3 9] 03 3©W4. PLfil^^l". t* 
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t>. WL02£Tlf. BS00£-ttf5. C©t*. BL = 
PL = 0V©fci6. ^-^ttWM^ttJSttfr^ p 
L*tt60V*>6Vcci:±tfSi. -r'x-?^ 
SRfebT. Bllie017 4 (b) «pBjSW»&CAK* 
0. "1" t "0" SE^tbL-t-®&^*^ i;,5,> 
[0 2 4 0] "0" x-^H. -t>^ftff"P» h ^ 

*«ov»wSn*t. c&tcgisn. "1" x-fte. d 

PLSOV»CTlf*t. L "0" 
3. BS00£Ttf. WL02*±tfSfc. 

BLSv-a-M^W^V 3 s ICM^^. 
[0 2 4 1] 03 4. 0 3 5tt*9MH©*£3»***£ 
»TV»*. H3 4WV»T. «3fc©8F>t^. «S h 
7>^7,?4F2tM NANDIt^t. *f£W<h£ 

[0 2 4 2] *>ft*tc, yrxcHbrsst. ft#*SE 

«W«6BJBSbT^5«« mm*7 - 9 4 5 9 
$8) , h^*^bS. 
[0 2 4 3] NANDtM7*-)l-f'yHBLi:t5 

»W#6lME«C«*b-C^** WHT7-7 3 6 6 6 
, £©«£14#fB93t£&9. &±U-7>&1* 
7?tXC7*-*fvl ! BLCllD#ftl'>. 

C**msn*»r»J:5CUTt>, tWNAND«««) 

br. j &r*K;i©f t -****Hi2& t * t ^"-* ,w * 

[0 2 4 4] 03 5(i. «£5K<DFRAMi:*^B^t^tt 

d/2) vcc ©B5t^w- mmitznmis^ 

o v~v c c tc^8f|-r2>*iC'C« , J 7Uyfa*WK 
(i/2) v c c ir@^-r«.*S;-e« 

«K--f U 7 V y v a- fc. 
[0 2 4 5] (^23 ©*Jfi»ffi) 0 3 6 14. *3EW«> 
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%2 3©*«#*lC*to*FRAM*MBT*fc»&©t> 
©T% *K^5— feJW*«ft«t»fc-t>^7>^H** 

X?(4. #(CONT&3fc©$S*abfcfc<7)i:*&U - 
[0 2 4 6] 03 6 (a) fit. fcy^U 5—fe 

(1/2) Vc cPLK©i3 i©»f^«S±0»»BCb 
fcfc©-t?*5. 

[0 2 4 7] X?>WfttVPSS "H" 10 
KyH»*VssKLT*S*. 7^f^«tttVPS5: 
T*f. EQL*Ttf, lfyh»*0Vt7D-T^f 
| C t5. * t 1©* "L" U^VKb-C. -fe>7.T>^ 
©£«©-fe*71/-f WL02Ttf. 
BS00£±tf. t*5 s -j'*Kyhii:K*llIt. 

"L" -h" C±tf. C2©*-y7'J>^:iO. 

B^WLO©*** (VDH) , C2CSS*Mt 20 

[0 2 4 8] *©«, /SANSfBf. SAP£±tf. 
t>77>7«S*- K^hiSVss. Vccl: 

L tfl ^_3r««#a*jw»7r*. BS0 ° 

4Tlf- WL025r±tf^o 3fcC, EQL£±tf£i:. / 
BL, BLB->3-hSn. vPS*±tf*i/BL. 
BLttOVCTtf*. *)*. *^5-tJHl PL©0 
V~Vc c^Si^Slt'fc'Sffl"^^' 5 '" 
[0 2 4 9] 03 6 (b) (1 I2©W. 2-t;WT 

[0 2 5 0] (SB2 4©*M»») H3 8tt. *f»W® 

m2 4©«^sic^«»FR AM *^ i " sfc{?><7)t> 

x?(4, *i:oNT?»*fc»fi«i'fc*® t ** 1 " - 
©iais5B^e>t*i^ ( ' i " r * ,s - 

[0 2 5 1] 03 8 (a) (4. 03 6 (a) <h-8S£& 
(3 /BL, BL^3MXbt(l/2)Vcci:t5 

/cB#VBL (= (1/2) Vcc) flfitCUTViS. Ctltt 
0t]xJ4. 0 3 2©«)fP<0«fc'5(C. /BL, BL^^37 
-f XbTC f 5«5WI*Htfii:t*i^. 'J-*«T 
PL= /BL, BL*6fnfci^ *8ra*f©nx*t 

[0 2 5 2] £©*£©iMMfttts£. 03 9 1C,-K-Tc E 
QL£±lfT. /BL, BL^a-M^t, BS00£ 
TVf, WL02£-ttf- ?fcCVPS*±tf*WIC. EQL 
^TtfS. fc#. EQL£Tlf£<a«. VBLtVss 
©->3-h©@*SSrK<fc*T?**- 
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[0 2 5 3] 03 8 (b) (4. H*CH3 6 (b) KV 

B L mSS^ttiO t fc«£*i". 
[0 2 5 4] ($2 5ffl»i)l4 0ll 

^2 5©*4S»»t«*5*F RAM * BiW " r ** :,{><D * > 
©f. fttC^S — t^*3S*JB^fc-t>^7>^H** 
^LTt>S. iHEH2 3fflDJ"f^l«K7>i' 

7.^(4. fltCON-C»*fc*fi»U&"b©t**l" d 
©Ih]S&0#> ■=> (4Bfcv>T 

[0 2 5 5] 04 0 (a) tt. 03 6 (a) ©@Bttt 
Kl/T ^5_ t ;^i©*llft5. 04 0 (a) IC*3^ 

[0 2 5 6] 04 0 (a) ©^5— fcJVtt&tt. 02 3 

i tbfci&t«t*5. t>n*. &aid^ 

TStnJ&T, 04 1©DBSO© (X) ©»#Trtt. »«B 
B17 4 (b) Kfc^T. X^>H/W + ttDACtt« 
LTV^. 04 lT-WL02tfT#9» BSOO**-h**0. 

BSOOSHU. WL02*±«f7cCRbT^&. /BL, 
BL»->3-K /BL = BLVss^l*«t. ^ 
^ s _-fe;W / /-HDN(40 VtftO. 017 4 
^ DBS0£Ttf. DWL 

&±tf&£. 7G©D,£(CK5. 
[0 2 5 7] lUffflt^PLIiOV-VccB 

[0258] ^mrmx-ff), m^ta^nwtps' - 

Pr' ifcD. "0" f-j'tHCTftft* 1 . 
+ trty^ffl$M (tWPs) =? = - J t)V<D (P 
Pr' ) (Cfc-5<fc5C*#<Tn(4\fc^. 



y = — fe^PL' ©«&* (1/2) Vc c J;Oi§itf>twi 

UTfeiK flu. -t;n- "o" 

*****i£sn-cv>fc*Mr. y5-ir;MSM4 "i" 

[0259] ys— t;K4. WHrtrot'fflt^ 

C©l«H*aW*fc»' B4 1©DBS0 
© "H" fflltEE£ (Y) ©<fc?!CTtf*<i> "0" 5 s - 
^■feJWKJWiiU-C^S— tJUlOB L*«V c c \Zt±r>T 
fe y=_- fe ;wy-HDN(4DBS OSffi-V t IC& 
DBSOfE-Vt<=PL > ©ctoCPL' *» 

/•- DBSOttt?: (X) <D&OlZLtz®&*>* PL 
= V cc«Wt ^©§S±tfTfe. #MK£i*^ft# 
*t*ftv>. *fc (Z) ©ck^lc ^5— teJMMrttil' 
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fft. -«DBS0£Ttf. /BL, BL^OVCTA^ 

xfrt>, dbs o£±tf~Ftf-rst. 

<E*#*>rDA**&CjftKfMftU ^-©&tCDWL£± 
[0 2 6 0] ^lt;H-7>yX^il^il** 

Igfifc (T.Sumi et al..l994 IEEE International Solid- 
State Circuit Conlerence Digest ol Technical Pape 
r. pp. 268-269. Feb. 1994^) ettoT^fc**. *%MB 

^-5*U-y h^fe^. 
[0 2 6 1] 04 0 (b) tt. 04 0 (a) OIIIAfi 

[0 2 6 2] 04 0 (b) «£©fl3l8£: IB 
*,» 140 (b) ©<fc5tC, aUKO-t^SStRtys- 
-^©^Dy^Srffi^U / ; E'J^ny?l*l©l«t;i' 

. ..TilWrr... * sr\£?~ W >l,*-i3t^ 

£|5J U12.jE</-'?' ~ — v ' ^ ~~ 

f^tt, 040 (a) t, a^ys-^-Ftt^fc^fc* 

[0 2 6 3] 04 0(a) (b) ! 
ffl^D7?I«h7>yX^ll B3 7©RWTt»»S 

e±**U-CV»***. *KH£tt*HEH 2 6 , 02 7 1C* 
h7>^i'*»*U<Tt.ftK 04 2 

[0 2 64] ys— tr;i/t)ifi^JttST^><t!i 

©S&£> 04 3tC*T. H4 3tt, -tJHlJUR (N) 
Lfci§£-£:. Itl^WL (N) 

r. 

[0 2 6 5] jt^-fc;KZ>*§£. " l" x-^t "0 x 
-*©{l^Mte. ifi^-fcWCtfc^T. E5iJ-fc;H*l©y- 
h^**;l/gS^©Sf£§tt$HI?W-^*rt i - St>7X# 

at?**, cntt. x*>rW+tc (i/2)vddiifc 
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[0 2 6 6] ^5-mH4 0 (b) . 04 2tC7r<-r 

5— W&M&t. 04 3tC*T<t^lCv ^3— feJU 
(@4>Dc ell) ««Ct>Hi;*»*#*. -fe>^^> 

c©wH«:*»-r4fc«e>c. 0 36 

(a) »T?*bT**. t>X7>7l«3©*^'J>^ 
*WV>*£*ft««ffl*UT#«UTfcft^U 03 
6 (a) ©DWL0, DWL 1 ©a*iSJE*S^-fe^KO 

[0 2 6 7] fc*. :©Vdd«^Oy7hfflBif*' 
0 V~V d dffiP LIIMT-I^tb*^. 

x^>h'A-fBticcne»©/-Hi4o vic^u^y-v 7 

[0 2 6 8] (»2 &n-mmm 044 (a) tt, * 

K«MB@»S*rBn?**. 04 4 (b) tt. 04 4 
(a) ©«i»MI«)»fP#!**t-«**»BIT?**- 
[0 2 6 9] 04 4 (a) KiS^T. f-y (/B 

l, bl) ©ya— t;wft*«UTv>*. wl 

m^nas^ii dbso£dwl2*«mrs*i. dw 
l 2 c»«sn4j'5- fc;k©&3§m<fc*-v /i->*ra$8 

#B LfflKiUMUSnSU «*«WL 2tBSl*«l 

I DBSltDWL2««lRSn. DWL2C»«an5 
y 3 — t )V<D V / V> ^ «** V B L ffll t- SE* 

[0270] 044 (b) ©<fc-5^*tUL-^^'i« 

04 0 (b) -e*bfc«fc5ic, ys— t;n4*f- "°" 

— tr;i/©3iif«^ J v/l->^#S«' "fe'"' cD " 1 " ^~ 
37 (=Pr+Ps) t "0" x-* (=Ps-PD © 

•fwntp s . tya— fe;w© CPs' -p r ' ) 

0 (b) ©y5iC©££T-tt. ^5-tJK0a«i**t 
/V>$'®a : S:y^#<T-57ciie>. -7- K^RSKS*^^ 
m*KlK#ttt) 04 4 

(a) ©HBSffl^Si:. y-5-t;^«bfc^ "t 

[0271] 045 04 4©f*@P5S*IT5y 
-f77h0©^i*^f. 04 5 (a) (Jl^t^y-f? 
.}b£7r<U 04 5 (b) iii'5-tWt^H7'? 
50 b0£7r<-r. ^5— fcJHCfc^T. -fe^lH©*^** 
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f ©isc«^ - fc*«-e** - ttfftfrz. -meet o 

F 2 ^<E> 3 F2 ©ffitC©ffiK^S~ fcJW©JI««#** 

©£5 It. 'J77l/>^®^* l ' a?5i&> 
;u© "i" , "o" f-i'©+IH«>^ t<5 ^ i * s 

[0 2 7 2] &*5. ^5— fe;V©fflt*(BKffi»« 
[0 2 7 3] Sfc. MI203 5 (b) Catfi-sC. » 
tCiD, 04 3CSl/fc«k5&. "1". "0"-t^ 
vX^©S^St^^b<-C#2)fcJ6. *5~fcrt« 

[0 2 7 4] (JB2 7©HMHB»> 04 611. *5EW© 

©T. »C^5--t**5«Hlr»fc-te>XT>7B** 
^LT<^*. fc*. SflSHE2 3©D^^^M^b7>v 

[0 2 7 5] 03 6 (a) • 040 

(a) (b) #©lal^e.. EQL*©@»*^fc» 

9-fX-e-f»CiS«VPS«:±lf. VssCftt-t^: 

[0 2 7 6] 06 2 8 ©**»*) @4 7tt. #5891© 

«ON/OFF©a*b^»** 

[0 2 7 7] #*«§.ICfc^Tte. *"f«^ Vc c « 
Am /<7-ON'Jt? h(Bl?&tC«fcO. Vc c*«5c^C 
4ft±««oT*6. t7-HIWLS "H" l^JMCf 40 
£. ^©^. 7l/-hi^0V^b (i/2)VcclC± 
tf* £©wL£PL©IBff***.*^ -k^x-^* 5 

J{*BSI10VCS«*5. ^©m. fi^W^^'J-fe 

[0 2 7 8] ««Sf6Ttfl»tt. W-OFFUt-yh 
[eISStC<fc 0 . VccWccmin ( V c c ©TtS) «t 
OWt. *V»tt««OFF«*fcJ:9, PLHV 
BL^OVtWl BS*«OVT*ntf. ^© 
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[0 2 7 9] (i2 9©*fifl) i4 8H 
MS 2 9©£|S»**Krc**fc*©****'* H ' p **'__ 
£©**»»«. mSON/OFFWS*^**** 

©*KW 7X V B B^OTTS^©^* 7 * 1 -"^ 
[0 2 8 0] tEjfeFRAMKfc^Ttt. (l/2)Vdd@ 

(=-VB) icLTfc. A">**<. -fc;H- 

[0 2 8 1] cm:J:0. 1) jtfBttJWxJVIiSI 
*iJi*l-r*. 2) -VB/H7XT. -trJWh7>>^* 

©Lt^ilE©^**^*- ii;H7xiiro 
««*nir*itt*. 3) a^SMMH&wa-t*"*- ^© 

a->* * -> a - h l-c* 6 . v b b srtf ntf-wHt* 

tt««anttV». lIOFFPIt). WL*Ttf*»K. 
V B B £ 0 V IcM-tttf IS^te^o 

[0 2 8 2] (»3 0©»*»tt> H4 9tt. 
i30 F R AMffll*i*«*tB 

gSST'^O. ^ 'j-tr;u©8-t;w»©^ffilei^*^ L '' r 

l '!o°2 8 3] m*mz\*mm2<»mi& 

t H*T*D. cntSSS^l 0l©-tr;Vh7>^ 
X*£D (Depletion ) *-f7KU U#^««E«* 
©MKUfcfc©-?**. ftfetbTtt. 05 1C*tJ: 
5tC liOFF«f*^t4Xi'>l < mB. 9-h*^« 

FFStlrS. 

[0 2 8 4] ^mmmm<Dmu. jbik. x^>ha 

^ ^ , 7 _ HMA t o V ©fc*. -7- 'J - * tfflWCtt 
5. m «OFF«Pt>-tJVh5>^ftt*«=ONOfc* 
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0, WL, BSIHBS-Vpp' ~ VccWi ' 

vcctt«R-c* 

[0 2 8 6] (»3 1 HSOtt, *5EW© 

£3 1 ©SiJSJ&ffilCffifcS F RAMrol*i«S:?ptl5l 

[0 2 8 7] WEB 2 3 ©-WW F 7 >S> 

X*£D (Depletion) M^CU- U*V»««ffi** 10 
©ii:l/tb<of»5. ftfetl/rtt. El 5 l (CTjsi-.t 

F F5t5. 

[0288] *nm&m<D&mi.* msoonmmmt 

[0 2 8 9] S6fc. ^4 9. @5 0C^T- miffiO 

t j; * a«*<* * * > * -> * w ® 3 _ M:: * °* s 11 0 

@5 1H C(D»jf^««JS:*t-o il ' 
[0 2 9 0] (flS3 2©**»«) H5.2~B5 5tt* 

[0 2 9 1] 05 2 (a) tt, f'V h^BLfclSJh? 

g/Vy HIPAD^Utt:^ MSB LICg^bT^ 

RUlf* Fgl3>?? h«»(«-r*^B*«tt<<C*-t 40 
[0 2 9 2] 115 2 (b) tt. 3ft««*=Mr^->^*^ 

[0 2 9 31 S53 (O (d) 
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[0 2 9 4] 05 4 (e) tt, "tJUy- H* f v h^B 
*. 135 4 (f) *> (e) tlaJCT. 
*#(KUTlr»*. 05 4 (e) K«+J:5K:. &mmtt- 
[0 2 9 5] 05 5 (g) fi^*Tri*b«ttO, t*« 

£©«•&, ^«tHlSSK)IC2 0©3til«^-v/V>5'$:iS 

*0 2 9 6] 05 5 (h) (i) tt. 

fttTFWIWfcwl'"^*- 055 {h) Ti@ - t 

K (S r B i TaO) 0«*KtfPD» S&K±»«* 
i;PtI5«bfc«it. 05 5 (i) tt. Til 

_ht-T»mis<tLT©p ti&£^fi£u -€-©±c»»« 

ffi(PbZrTiO) ©jg)£Bil£f£9 . £ ^tC-kSK® 
[0 2 9 7] _hgB«MtC«. ^<D±.\zm^m^S i 1 

■ 4*ttbTt)±V». 0 54 (e) 

-t^©2^©^5^tt#'J S lit. WiCT i P t 

P t fc»*UTt»*. *fc. tffl±CAlWt»*^ 

•ct>«t«r>. ^©ffii-ir;w©m@tbT, Ir, I r0 2 ^ 

[0 2 9 8] *fc. 05 4 (e) ©MSfcl/T. 
±C, SiT-^&WU ^©±1C. Tii/TiN 
I/Pt|4«^. to«K!MI«*K*»*^*> . 
ftV». Sfc, jIMlffitlt. BaSrTiOl^ 
aixTfcAV*. BaSrTiOSi Ba^OSr©^ 
fl§^< 1 5 i»it«:*t Ay ^ t & 0 #5. C© 

Ti0 2 i/sio 2 R&»is-rn«. ^©&©Hii7t 
**wv>*»«tt. vOuy;M£, cvd 

[0299] (f33 (ommmm iseit 

£3 3©5IJ!SBSil^^^'F RAM(73 ^ ;E,J ' fe;1 ' Mfi£ 
SrS-r»r@0t:*>^» 
[0 3 0 0] *w<^»TItISNa»taS*t* 
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[0 3 0 i] (&34<»nmMm) 05 7«, *m\o 10 

f3 4©3llfi#MN~«fc*F RAM ®** ,Jt;UW ** 
SSfWiBHT?**. (a) tttTy h»#rt©WiB*w 

u (b) n (a) OA— a' aMfr-ewofc^-Faa 

|6]©»rSS£*i~. 
[0 3 0 2] *Wt->?©TS&m<lSN a £$©(§£ 

»*{MSFR©Bi*£**Stt. XH=y-fc*©#«** 

[0 3 0 3] (£3 5 05 8H, *5fi9l© 20 

$3 5 H:i*?5 F R AMffl / * U t WifS 

( S N) ftHI»K»«S«, RftSNIHfcfc 

itffiFR^ttstna. #§gim©3Miifiisi8&a<*3i 
[0304] ^■mmmmomWi^ £i t-, -I^Sp, tse 
inn f*©ih7>yxni+t/v>^ 

-fc^ttk^Tfe^W- \~nMP L 

■t&&tf&-ofc&> C ©BIB s^3tc. S 
[0 3 0 5] £14 IC, j|tt««:R©«««**»H- * 

}nmffi©*®«t-^. «». RtESit»i:ft*l?* 
nil BUS*ft«T*^'Jf H* f &<^*- 

[0 3 0 6] £©«e*H. -tJWJ-fX*nK«fcLT^t> 
fc*£. «*tftt«Bfc0. 2 5 wm©2 5 6Mf-y hF 
RAMSHtTfe. 3il5im^i¥* s 2 5 0 nmggt'* 
*t?«tt***0. I©»^SNIH©E«t>0. 2 5um 

■osuansttst. *-fe;w«*"c>b. 
jSI»©SNWWEIitt. *#sn*»M#w»i-« 

<fc*. 

[0 3 0 7] B 5 9 tt. *HlS»»©*»«S^Wrffl 
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fc (SNiSI^©^SIS*R© ) S*^*- xe - hb ^ fc * < 
SN-hKJgfiSStlTfc) . ^-©±©S i 02 mv>%MWk 
jJIWSnTV»* 1 1© S N±©»»«#KF Rtt»« 

[0 3 0 8] (JB3 6 ©**»») H6 0tt, *58M© 
m 3 6 <D%mWm\Z%t)Z> F R AM© ^t'J -fefl^MI* 

BLSlSiC. jfci|«#g|FRfttf««SN«»*Ufc 
BL SNRffK 

[0 3 0 9] fcfc, 0 5 7 V/t->*R©4 

0 5 8, 5 9, 6 0 ©maiw^waK**** 

Y/X->^Bt©««&a*Ctt. CVDft, MOCVD«fc*< 
[0 3 10] (^3 7©»D 06 1H, *3fiW© 

?g3 7©^#«fc«fr*F R AM©* ; ey-fe>i'*i»* 
$^-rw®0T**So 

[o 3 1 1] M!30 3fi©-fc;w«irett* 4F2-fc;V£ 

F2-fe;WT«2 F2 ~3 F2 c&SWicttUT, UrA- 

=S£: 9 ©#ffifirt*i£ ; 5>B1IS. , &rt t *^ fc- 

To 3 12] C©P»1BH06 UC^-T-fcolC. H*.tf4 

li©^V^>'^«^*ffl^^- <t,;:J;0 ^" rS ^' i: 

) fc*#*(*)B**4»»»SS*l> ft*©«ftt-feJI/h7> 
v*X?©V-X • FWf >C«l*Sft"C^*>. f li9 

[0 3 13] t;H5"J©*5/-H (tJ^7>-VX? 

#\ ^Ts-7j©y-Hi^2gg©mn*^^^*- 

<fi#©/-FCtS4JiB©«**^fc<*. *" LT ' ^ 
1, *3JBBfc!ll2JiB©««WK:3&8«<***''<->*' 
R*«fiKU S6C*3BBt*4JiB©««W»-*« 

10 [0 3 1 4] CCT, ff§3lf @<!:Sf§4liB©««ra©& 
««#Bttt3F2»*ftt»«R-r*-t^-P*. »1. » 
3H@i:^2)lS©milP B 1©^«^« 3F2 ^ J ^ ± 
tCJKriETS-t*^**. 4F«-fcJUCbWt> 
b-r. 3 F2 #©*^v*ffi«£^<*-<^ T ^> tt 

*£H*©#ttft**#-e**. »»c©-fc;utt. ¥85 

[0 3 15] 06 2 tt. *£ttHBH8©*»«"e* 

50 -/^SfliKl/T^. 
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[0 3 16] <»3 8©*M»«> B6 3tt. *5B9J«> 

w, 3 8 <DniMmm\z%t> z> f r a m© / * u -t;i-«*w 

[0317] 163 (a) \Ztt &o\Z. 
/V>?tt;H^7>^? (WL00-WL15) ©a£?UI& 

CtltC. 4*fflI^D-^i (BS00-BS03) 

v ^<n-mt^u-b (pl) *>s- io 

SSti> hi&BLtC&^TS©-?*)*^ -t^V (Q3 
0, C30) StCf^lfflt^O'^i- "t^ <Q31. 
C31) $r^ty^2-fe;uyP-y^»fc?^(*» &il©fci 
7 H (/BL) tC»^^n. -t;U (Q32. C32) 
tS^3(D±JVyay^L. (Q33, C33) ^tlW, 
4<D-t)l7UyWbO— filte. #il©t*-yh^5 (B 

[0 3 18] m&.7ov? ^>y*x^li. 06 3 
(a) K«f J:3K. &-t;v7n-y?T?. l,#V»«W*IE 

3mtZU&2^Z>* 4*<r>WS&nv9* (BSOO- 
BS03) K«fcD, jt^U-WWMWi. -ffl* 1 ^ 4 
ro-t^^n -v 57 oft lfiro-feJP^a ©«^a&T-£ & 

[0 3 19] 163 (b) ©*-f 

r- 9 <±- v u -> »»•"'■" '<=-•- - - •- - - — 

^A^g60NtSfcni»t*5. C©*S^ WL02j1^ 
tt. (Q30, C30) ©**R3*U -t^-^rtV : 

b l cK*tti .a n. b l »i dtt»*m ^nf7*-^f 

■fmMniDVTU^T^m-V^^^t (Shared SA) ICJ: 

[0320] **«»*T?ttcn6©3ft*tcJt'<. ae. 

ICfct'-y h*IH*«n*fc*. BL-BL»7^'i> 

»a#*>B2 3©#fl-£-etr. ^v:/lM *©«£*$&* 
[0 3 2 1 ] *&. 951202 8 (c) ©J^tC. -fe>* 

7 h*T?*ffl-rntf. t>x7>^s 

BL*ajR-1-*^Btt*»5. 128 (c) <t03O 
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(b) «ft*.£*>1*ntt. t>X7>^ffllt. 

ttJUtfc. IjRk'«;HI»*- t'-yhi*13 0 (b) 
©J; 5 (CV s s tcTtf-S (±lf****>"lBB) <MW** 
0, 7?-fcX>I«©<£ft;£*9<» CtltcMbT. 136 3 

[0322] (» 3 9 (Dmmmm) a 6 4 «. *«9i© 

S63 9©*ffi^t8lC&fc>SFRAM©* : E: l J-fe;M*J«S: 
jfc-r*Mfi0lftBI (a) t^-fS^BI (b) 
[0 3 2 3] 06 3 tS««)«&^SS!l*»4Hi;Tf. »& 

2<B<h. b7>vX?£:2<BigfiE5-t!:&C<!ilC 

[0 3 2 4] ^^U-t;ua»W^«. :»4*0l^D 
-y?m (BSOO-BS03) ©l*i2#SrH i ghl/^H: 
U c©fgl~SfS4©-fcA'7a-y?©fii<B©-ten'?'a 

y *©*aMR-eS*J:5K:&*. W6. BS02, BS03 
©t'^f>*^I«lt. ±©2 0©-fc;V7'n-y;?#>. T 
©2 0fflt;^0 7fMM. BSOO, BS01T&2 

[0 3 2 5] 165H #fPJ3» 

^4 0 (Dnmmm\z%t)^ f r am© * * u -t ;u*j« * 

^T#ffilHlSS0 (a) £3"f 5>^0 (b) 
[0 3 2 6]i64i Rtf«|B«fcr«l*ttni UTT. 

1^-5. Kjf^tt0 6 4^ibil;t*. ^■j-t^a^i** - 

©4*©S^ya-y^7^ (BS00-BS03) ©l*)2*S: 
High^JHCU Il~^4fflt;^O.v?roi*9l 

H©-t;i/^a<y^©*-S^"t?€S<t^tc/i-5. 
[0 3 2 7] BP-^. BS02, B S03©<i:"£ z>fr&M$l\s 
T, ±©2 0©-feJV^'a > yi 7 ^- T©2^©-feil'^ r D-y 
9fr&m&. BSOO, BS01T'&2O©-t;i/^D-y^<D 
rt©lt5*a«K. BS02, BS03©y-h««©<S«« 

[0 3 2 8] (354 1 ©SgS6ffi*!8) HI 6 6 14, *38W© 
^4 lroilifi^ffiCfRfcSFRAMW^^U-fe-lV'*!** 
0 ^-T^tflHlSSH (a) ,h^-r5>^0 (b) TS>5o 
[0 3 2 9] ^5— fe^'b-fe^fiJUSRSlS^tKlL. 

tUTtt. 0iJA«06 6 (b) (c^-TJ;^tC> ^^'J-fe 
;V (Q30, C30) S^Nf. -t^-^tt/BLlCtt^Ui 
Shi. C©<h#lB|»#t-. DBS00*±lf. DWL&T 
W-gxh. ^5— fe^x— ^fcReference BLT$>S (B 

D izmx-msnzwcibz* mmmm*mi®4 1 

50 [0 3 3 0] (14 2©H*»») 06 7tt. **W© 
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7K-rmm®®® (a) tvt%>vm (b) t&z. 
[o 3 3 1] 0 6 ntm& 3<Dmmmm<n^ ys— 
«j*«)tt©-«*iiaii'fc»«**"*"' B6 setter 

Iftft^LTtt. #l;Ltt\ 067 (b) Ca^T «fc 5 tC. ;* 
*U-fe* (Q30, C30) IS"?. Wf-^U/BLl: 

tt*ttisn*. crotsram:. dbso2£±H\ dw 

L^Ttf-St. ^ = — tr^x— ^ ^Reference B LTfc 

s (bl) K«*ai*na#w~c»*. « 10 

[0 3 3 2] ZCX\ 06 8i:@6 7ffl*ifi©^5 
— t^ft«f*W*l«Ufc»*ft*"*". 040 (b) ' 
H4 2fcH«©»*««**. H6 9KH6 5©* 

ite&Bfcftisn? # & y s — tJUfcfcScStf'.jflHS! b 

Sr^To B40 (b) . H4 2tH»©»** { **' 
[0 3 3 3] (SB 4 3©*K»1R) 07 0 tt, *SS9i© 

fg4 3©gg;ffiffiM£C»fc>5FRAM©*^Uii;M?lfiE£ 

aVrWKHftH (a) £*-f5>X0 (b) 20 
[0 3 3 41 i7 0«i6 3C*lfl®. t^VW 
h =7 >> ! X^lcDeplet ion ih5 ^X^SrfSffl bfcJi 
fbfeibTtt, 07 0 (b) tCTnfiotr. 

maSOF FBtgc^ttX:? > P/t-YHP. "7- H»«ffi* o 

vtcb-c, -wwh? awnr*©? 

[0 3 3 5] ***»»4B6 3©»*CJ)0A. 04 
9, 5 0£ra*C. 1) ^>HM WJ-f*i 

fcV>. y-fXKMK. 5F«S«OFFC*H. 4) tt 

i7-i:^u, «?©5{jim*^e>tis. 

[0 3 3 6] (144 ©£%&«) 0 7 1 tt. *«f§© 
fg4 4©5gMSf~&fc£FRAM©/^Uii;M$>«£ 
*-r*«@»B (a) <h^5>X0 (b) 

[0 3 3 7] 07 ltt06 4©*S6J&88©. ^^U-fe^ 

h7>vX^Oepletion Sh^^X^^Sffll/fci 
*Httl»»tt. B6 40a*CM. 0 4 

9. 5 0tH«tC. 1) X^PH^WLU-W' 

n&v>, 3) /-fXKSK. WftllOFFCiK 
4) IBOFFfif, X^FA-fPt^K. SMMUCfc* 

[0 3 3 8] (145 (D^faMM) 07 2 tt. #5891© 

g 4 5ro^jg0&i;:«fc£FRAM©;* ; e , J-fc>l'«l^£ 
*i-^ffililSS0 (a) <h?-f5>X0 (b) 
[0 3 3 91 @7 2li@6 5©*Ifffi®> ^^'J-t^ 
h 7 ^X;? tcDeplet ion Si h 7 >v7?*Sffl bfcit 
^S^-T. #£t6»*ttB 6 5 04 9. 
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5 0tH«i:. 1) ^^>FA-f+©WL'J-^^raffl 
*<fc<&S. 2) x?>R\WI$tC&ttlBW^n£*U£ 
V». 3) /<Xlc£<. ^*&««OFFC3S^. 4) 
ttilOFF. X^>HA--rs#*tC. tt!4«»C«fc*V7h 

[0 3 4 0] e.n*. 

[0 34 1] «46 ©USS^ffi.) 0 7 3 tt. 
m 4 6 ©*MS»ffi«Cffto 5 F R AM© * * 'J •fcJWSfiES: 

K-tmmm&m (a) i^==>X0 (b) rfc*. 

[0 3 4 2] 073 tt0 6 6 ©3£i$»ffi©. 'J 
b^>vX ^Depletion Sh7>-^^ll'fci 
££*-T. $5>iC, y = — fe;Uh7>-^X^fcDepletio 

[0 3 4 3] **«5^fiitt06 6<»®>%:\zmZ.> 04 

9, sotmmiz. n x*>kawp©wlu-?© 
rh&<&*. 2) x*>hvvri*£Kttffi*<HMni3n 

fcU. 3) y-fX^<. ^*tt««OFFC!lV», 
3) miHOFF^. X3 7 >HA*-1'B#*(". 
V "7 H5- (Cijilt^. 

[0 3 44] (»4 7©*M»«) B7 4B. *56W© 
»4 7©*M#IBK«*>*FRAM©*ty , te>l'l*»** 
*-r*«@KH (a) <h3M5>X0 (b) r*s. 

[0 3 4 5] Ctltt. 06 7©**Sff^Si©/ ; & , Jir;Vh 
9>vX^ICDepletion 

Sr^-T. ^ s --fr^ b 7 >vX? depletion 

1 0 3 4 6 ] #*M5#«M:H 6 7 ©JftfctClHl*.. 0 4 
9. 5 0£PO«K, 1) X^>H/Hf©WLU-^^ 

ran&<fcs. 2) x^>KAWn#i'ismffiAOT^n 
4) mw.oFFm, x^>HA*-r^tc *fes*^»c<fc?> 
[0347] (m 4 8 (n-mmm 0 7 5 tt. *»w© 

|g4 8©*l£ffi^tC#*>£FRAM©*^U^l'SM8»£ 
£^-f¥ffi0 (b) tifffi0 (a) t?S>2>. dtltt, *S 
«[HlS§K)tCtt0 6 3c»(t;-r^. 

[0 3 4 8] 4*CDS«Xa-yi7^*y-HB2^T«l^ 
SnT430. 4«iS5iJ©^K5>>'^^ t *^ 4(11*3 
flftf D ^ -f X h 5 > v X * © -f * ^ v x ^ * 

40 ffli^-iM^&A-rSdttCcfcO. DepletionSh^> 

[0349] (* 4 9<Dnmmm) 07 6tt. *»w© 

^4 groHtt^JBCfffeSFRAMO/^U-fe^BWI* 

**-r¥S0 (b) tmmm (a) t»s. cn«. m 
ffiisisswctt. 0 6 3tcMC>-r?>. 07 5 

07 6TIJf7 h*»BE*. 3S««#*r/V>^*«JS 
50 [0 3 5 0] ^S^MSSRI*' 
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jart-S-fcJK*>»£. (WEB 2 5^-Tcfco(C. t'7h» 

7 6T14. t'7hltt20©ti^n7^trftffi^ni> 
07 6©H 79 HC***^. 20«-feJV^ 

B L t-t JKD S N (4¥ £ >y ffllOt-^-^f 
[0 3 5 1] £<=>!C. ^J7^btll BL3>^ 

[0 3 5 2] (*5 0©*tfi#JB> B7 7tt. **9J© 

^5 0(7)*;^it-^& FRAMro ** ' J ^ ;V ^^ 
Sr^f¥®B (b) <h8fi®B (a) cnB. «S 

{ffi[5Jg§#)icf4. B 7 2 tC*t&T5. 
[0 3 5 3] 4*©l«^a7?**«y-hE«''?«* 

anxiso, t'>y htria^2®©s^h7>v f x^o;i/ 20 

[0 3 5 4] (*5 1 B7 814. #S6SB© 

£^T¥ffiB (b) fcWffiB (a) -titi. » 

fiBiaKWctt. B7 2 c*tjrr-&. 30 

[0 3 5 5] 4 *(DM&.-7V v 9Wfif— b&m-zmti. 

[0 3 5 6] B 7 9 ~B 8 1 tt. #3691©8a*«£Stt 

(4, 0. 4 5um;WU4Mf7hFRAM^b 40 
fci§£©> #^?!©fi?iJ-fc;i'SClC*tT£e-y b*** 
"(BL**) £^T. «©8F2^X©FRAM© 
f-y l*©f-y H»Ct»WWLft*5 

1 2WLit4t«2 6 5 f FC&4«)l:»l/T. *3fi 
HTftt. fi?iJ»*«MlOS-tt*K«oTBL««*«**HC 
ttSn. -fe;Witt5iJ»* 8 . 16, 3 2@g?tcT5t. 

[0 3 5 7] @4>©tCStNANDSDRAM©i 50 
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A. BWft«4J:0*#<-r*iaKBL*«*«**-C 

5 tl i*©t'<y h*fc:t>&***-fcM*« 1 024lt 
4fgtCbTt>. B7 9 (a) (C^-T<fcolc. ^*i:|5]C; 
f-y hi^MSOlt^t, SSStLT. -fc>X7 
>:/gc£ft*©l/4ICT'#. f7^«ll* s * 

[0 3 5 8] B7 9 (b) (4. *»9i«>-fe^ittW»^** 

£8, 1 6<hLT*>, -fe^SE^tBI-Sif^* 058172 
-fc^FRAMtClt^T, 1. 5ns~4ns»IMl 

©*#tta**=rr. *t5^t«, (i/2) v c c 

[0 3 5 9] PLlWStfe, PL^Al^C 

uBiT snap L^TV^c^ Bfcfctt^MT?* 

rnsfiOl 0 8 0 tt. *3S9H*#©IH»A*>*'*"« * 

an, #afc**©a8«#*wv>*©2:3©«iiB 
ten. mjo^auanfc^te-r-efc-s. 

^-^ttiMHUS (08 0 (a) ) . t^f-^CK 

[0 3 6 1] •t;na?fl« 
cni4. ja^J^croiiio(cfi£oT> £fl£©HMn«ffi»i-ifc 

«-#&^®)£©i ok**©^^*!'*.^*** - s 

*a*l»'C l bPII«T?*0, B8 0 (b) iCTTt-Tcfc ^ 

a 6K»*a*«»W* t *'' J t. c©wiffi*>*»3tt*^ 

8 0 (b) K^-Tcfc^lw+^V-v^SrfcoT. 
$1 0%*^lCT^^>. 
[0 3 6 2] B8 1(4, *ft9i<D-t)V*MX. fy7f 
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7>*vX?©#J£#<£Tb. »/haifc«0 4F2 icifio* 
<„ M*fflLXt-Kffl*i^. 8-1 6jE9U<*5^£ 

*. B8 1 (b) K^v^tMX***". iWJR©*8ttl 
[0 3 6 3] k'-y h«Ulr-^«fP7*-iV5*y hBL* 

T^i:. 3§iRh7>vX?©iiflncDx* 1J > i- 
[0 3 6 4] (* 5 2 <0*JS»tt) H 8 2 tt. *5fiW© 

[0 3 6 5] ^£T*bfc^SP*iT«U 

[0 3 6 6] znzmmnnm&mt&^T, mnhy 

>yX^S@8 2SC^T<fc3l::PLffltCtg&cbTfc& 
M^JS)^ b ft ©©fcaHM*©**©!" tCtf A b T t> ft 

v 3 — h lTf©Stljl.XaiW. -?-©TiiiCD r 5 >v 
X^WONBtCD^r^Jl/^S^tt. BL§fi©t§»tb 

[0 3 6 7] (»5 3©*SS0*§) i8 3. #fgHJ«!f§ 
5 3 <J)-$kMWm\z.%ibZ> FRAMffl^t'J ■fe;mHS*w : 

[0 3 6 8] «%*T*Ufc**»*-Ptt. ****** 
)\~s9 h.^Z.)\r V 5 (DlfcPmm b © Sr^S 

*SPLC««bTlr>fc. C<U:*tbH8 3©«T?tt. 
-a*f7h» (BLL0) (C. h 
fljl (BLH0) fc««bT^*. 

[0 3 6 9] CWPfiSctC^O. BLHO, B L L 0 IZW. 
&S*{*WT*V>T. BLHO. BLL 0S7D-r^ 
>ytCb. «R^D.;?**Hlgh. i7-F*£Lo 

wtcbT. -te^x-^safrttiffc. "0" =f- 

BLHOll:- (Pr+Ps) BLL0 

mz + (Pr + ps) ^©m^tt^tBsn. ^cd* 
^n«. R*mbv— ^>©i«i-b^ -t^wv^s 

[0 3 7 0] &*5. Iffih7>-/X^^l:tM^ 

bri^t^a*. *a#?-tr;w©/-H**vc c«±. Vs 



58 

[0 3 7 1] iJ77^lf7h»tt. l^biTJI/ 

7H?7MC*i)BLHl, BLLlTfcO, X*- 
;^KBLi)«t&5. BLH1. BLLltCx-? 

BLHO, BLL0*«'J77U>X 
BLtJEt*. -fc>XT>y'g|5Ttt, BLHO — BLL0 
tBLHl-BLLlfflifl", "0" ^IKt 

[0 3 7 2] (154 ©%ffi»£) 18411 #fgHJ© 

0, 08 3»^SS»fii©i(if^©-^J^^^ Tt ' i - 5 - 
[0 3 7 3] yj^-vBt. BLHO^Vcc, BL 
LOSVssCUT. >^7^l:*fBLH0, B 
LL057o-f^>yi:t. JfcKHiR^ny* UBS 
00£H i gh, 7— H*WL02*Lowtl/T. -feJl/T 1 

(Q3o, c30) *M*m-r ( (A) ©P*IW) . 

[0 3 7 4] "0" f-^©i&- BLHOfflC- (P 
r + P s ) BLLOilC+ (Pr+Ps) ftomM 
^R*(BSn. flfr^bfc^SS^tctk^T. ^J2fgro^ 

^abmffift^&n*. ^©&. blho^bllo 

©tfii* 5 > U7rV>^J:07Cf^t "1" T-9t. 
bT-fe>XT>7 p Tiii|©$tl. /hS^t "0" y"-9h 
bTiStlSnS ( (B) ©B#K) - *r<0&> (C) ©B# 
Sr-5™h (UXhT) tffrton*. tbt, (D) © 
IKSKT. ^'J^ 1 ^— v'Sn, %(DBLHO=Vcc, B 

ll o=v s s \zmnnz>* a*©^« "o" t 1 -^ 
i (D^mb/ws€Ji*-wifp«**^^^ ta " 1 " ^ 
©tt*m b/w«*a*»f^« 
[0375] m 5 5 <D%mmm assa. #»«© 

g5 5 ©*»»:it)5F R AMC^t'J t«4 
5S-r«filH!KB"e»*- 08 3©^SBffi* 

ffi^ys— t;i/©*JS^© i o^jiMbfcfc©-?^ 

[0 3 7 6] **^ffilC43^T«, y5— tJVfe-tiV 

f 7 h8 (BLL 0 ) i'. teitSMSrSK-rtv h* (B 
10 LHO) C«ttbTI/>*. 

[0 3 7 7] r©m^J:0. y=— fe;l/tt&-f "1" 
5*-*lWK*ttiatt*.fc3fcl'T. BLHOffilltC- (P 
s • _p r ' ) BLL0flll:+ (P s ' -P r ' ) 

-tjKDP s = p s ' -Pr' ttta.t^ic^s— t;m- 

[0 3 7 8] (156 ©*»»») 08611 *5E9J© 
50 SI5 6©*«»«**W*'*fc*®*^ 5: '^ HT * 
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[0 3 7 9] ^U^-r-vB^ BLH0£Vcc. BL 
LOSVssClT. T^X^^C^TBLHO. B 

LL0S7n-f^>i'i:U jfcttiJRXny^fcBS 
OOSrHigh. 7- F*WL02«L owKLT. -k^x 

-9 (Q30. c30) ^m^m-r. WI#CDBSOO*-h 

If. DWL£Ttf-£>-£HC<fcD. " 1 " ©^5 — fc)!/^ 

-^-OTLHifflt. bll lfijic^msns. ffi 

&#-fe;u© "i" £ "0" 10 
( (A) ©GSRS) . 

[0 3 8 0] "0" t 5 -*©*^. BLHOW:- (P 
r+Ps) Sh BLLOfflC+ (Pr+Ps) #©«« 

*HlU«Wf«*«»6n4. BLHOiBLLO 
U7T^>Xf>y WIBLH1 tBL-L 

XT?*«an. *3^£ "o" x-^L-Ttgte^ns 

( (B) ©l$IH) . <C) ©«HBT?5-f h (U 

20 

Xh7) rt*fT*>*l*. 

[0 3 8 1 ] ^LT, (D) (7)P#Fp1T, ^'Jft'^ 
n, %0BLHO=Vcc, BLLO=Vss, BLH 
1==V cc, BLL 1 =Vs s KKSfrU " feiW* 



[0 3 8 2] (*5 7©*lt»«) H8 7tt, *5EW© 
ft 5 7©*ffi^SIK&frSFRAM©/*UiI)M8fi&£ 

[0 3 8 3] 118 3©*M»«Ctt^. -tJKOiWW** 30 
<D^SSlca«h7>v7.5'&#AbT > BLHO, BL 

blho, bll o »w«nc-fe;wa5"J« 

&<-r set 

[0 3 84] (SB 5 8 ©3iJ5SI*<£) B88H #B9i© 
f5 8 f R AM©/* 'J t;Pi)S* 

*-r^«iHi?&0"ea?>£. 

[0 3 8 5] @8 3~I8 7»K(1 i J 7 7 W > * £ 
&#H:>;*7>XlH]g&©£#fflJ©ir)U7^'7>y 

[0 3 8 6] (*5 9©*J6»tt> H89tt. *»9i© 

sg 5 9 onmrnrn nz*t> % f r a m © * * u -t jura * 

*-r«MlfiEI!&BI"C»*. 
[0 3 8 7] 08 8 tW«lC'J7TU>Xlfy h** 1 * 
>7>7>'7'tiI?&©5^{a!l©-fe^TW-1'^ > y hll*>S*- 
7>BLM0l^*U Jl^h7>vX^A^;U© so 
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[0 3 8 8] (16 0 09 Olt *3S9J© 

S*-r¥fflH (b) £W@0 (a) T$>£. d©-fc)H& 
08 9 ©@ 86 

[0 3 8 9] t*yD7f»tBL©BL3>^bfe 
-tr;i/yn-yi7©SffliJT*. miz^-?£.o IC -tJV.lXy^ 
ft-TZWi, *faiCBLHOtBLLOIC«ttt?#*. 

fc«©a«h7>^X3'*#»lbT. *«©» 
Kh5>5?X^*4fi59JC-rntf. 08 3©@S&<h^tiS 

[0390] (* 6 lo-mmmm) 09 ia. *3bw© 

ff§6 lroHJS^JgC^feSFRAMW/^U-t^BE* 
^-f^«[ilSS0T$)-5. 
[0 3 9 1] &mW.& :) r J r'^?£±.)l>h7>z/*5'<» 

>^X^*^bT, -iStyhi (BLLO) IC. to 
«tW**rt»]*« (BLHO) CftibTV^. - 

awn?*** 1 . »2ffif©«*mi/««f«**»^* 1 *' 

[0 3 9 2] (*6 2ffl*16»ffi) B92tt. #3SH© 
fg 6 2 ©*Jfi»»C«*) S F R AM© * * 'J -t**** 

^-r#«iass0"^$) ; 5. 

TO 3 9 3] 3fcf|«#*r/'«5/J'fc'tJH'7>S?X^© 

>yX^^lt. -SS£t*>yh& (BLLO) fc. 
Sfefii^Hi©a^h7>v ? X^Sr^U'C. »t*tif 
7 hi (BLHO) fc*«UTl»*. -©WfiKK^. 
-fc)ktMXf*8 F2 attit-^VBLKWTtS^ 

[0 3 94] (JB6 3©«fi»i) H9 3B, *»W© 
|g6 3©*^l&tC^fc>£FRAM©1S>X7>X«l*£ 

s*-r»fii§]»Bn?»*. ^©-fe>xT>^iassi±« 0 

8 5-0 8 6©{I^S2{g, 7*-*ff KBLi*® 

#J£0 9 4tC^f «> 
[0 3 9 5] SMPtUTtt. /PREH5H i gh. P 
REL&LowCU t> b*S£ 7 d-x^ >^(CT 
4. *tc. WL02£TtfBS00£±tf< -fe^-^SB 
LHO, BLLO»C«*fflU. Ctl*i-k>XT>Xrt© 
BLHA, BLLAfeb^. |b]R#(CDWL ^Ttf . DB 
S005:±tf- y3— Wf-?SBLH1, B L L 1 \Z 
«*aib. cn*5t>X7>7rt©BLHB, BLLB 
g*>S. *©«. *t00, 4> tOlfcit^Ttf, t>X7 

[0 3 9 6]*^t. PRELS:Vl*,±tf, BLLA, 
BLLB€rV s s \ZWtT. Z<Dt2~ 09 3tC^-T<t 
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5tC. -fe>X7>7t*!C. BLLA-BLHAISJ. BL 

LB-BLHBMK:««3nfc*Y/V>^C 1 

T*. BLHA, BLHBOlfiH -t;KDSt*ttib(l^ 

©2«©««»*T3W-3fc*t3te*. *«>*' /SAN, 

SAP£Ttf/±tfb, -fc>X7>X°£fStt{fcb. ±)V 

K*fflU«©BLHAt^5—tiW«i©BLHB©a. 

[0 3 9 7] #Cl^T. P R E L £Ttf . B L L A, B L 
LA570-f^>^t;L, TRNA£_ttf. «tB3*l 
fcBLHB©f-^*BLLAl:e^. ^©i£< *t 10 
00£±tf. -tr>XT>y-eii*Sbfc5 :: --^5rBLL0, 

S00£Ttf. WL02*±lf-fe^*BBl^. /SAN, SA 
P*#iSttKU TRNAfcTtf. /PREHSrTtf. 
PREL£±tf. BLH0=BLHA=BLH1=BL 
HB=Vcc, BLL 0=BLLA=BLL 1=BLL 
B = Vsstt«. COWS-tRli. "1"^- 
^3*»»»#a*n. DBSOlfcTtf. DWL£ 

[0 3 9 8] (SB 6 4 19 511 #588© » 
fg6 4©*^<il^to&FRAM©^>X7>7^J3K 

^^T^«[hIS§E1TS.^. h©-(i>X7>7[h!S&H 0 
8 3-8 4, 0 8 7 ©(f^ffi 2 (g. 7*-;Vf7HBL 

{£©— #J£0 9 6 IC^T. 
[0 3 9 9] B9 3t»ft*j4B. 5^5— fed"**. 

-eft*. Ifftttlt /PREHSH i gh. PRE 
LSLowCb, lfyhiS7a-f^>^f2>. # 
C. WL02£TlfBS00£_htf. t^f-^SBLH i 
0, BLLOfctfrUU cnAit>X7>7-ftfflBL 
HA, BLLAg^. ^©m. * tOO. OtOlSSfcS 

[0 4 0 0] PREL*Vt*,±lf, BLLA, 

BLLB^VsslCltt. £©<h#. 09 5(C7*T=fc 
OlC, ■fe>77>7*rtC BLLA-BLHAIWttttt 

^nfc+t^v^ciwast, BLHAWfctt. 

COM^-mbfi^© 2 «©««!ltT**r3fc«tft*. 
ft, /DWLASrTtf. BLHBI©1S2; "1" . 
"0" ?-?<r>^ffi®.\-T : \iZ>. •?-©&, /SAN, s 
AP£Ttf/±tfb. -fe>X7>-7-«:?Sttfcb. -t;UR 
^ajbfll©BLHAt^5-t;Hi©BLHB©S, BP 

[04 0 1] ^©ft. PREL£Ttf. BLLA, BL 
LAS7n-f-<>^:l- TRNA£_hlf. «MBSn 
fcBLHBrof-^BLLAKg^S. ^-©ft. * t 
00£±tf. •fe>7.7>^-C*ii|6bfc7 : -^S:BLL0, 
BLHOCfii. -t;HcW##ji**fT^. ^©ft. B 
S00£Ttf. WL02£±lf-fc;HrB?b, /SAN, SA 
PS#iSStti:l/. TRNA£Ttf. /PREHSTtf. 
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P R E L Sr±tf . BLH0 = BLHA = BLH1=BL 
HB=Vcc, BLL 0=BLLA=BLL 1=BLL 

[0 4 0 2] («6 5 ©£«#«> 19 7»i. *5893© 

as 6 5 <n-mmm\z^^> f r AM©t>x7 >t*«b£ 

£^-f^«lIS&0T-.fci>. C©-t>X7>7[5]g&tt. 0 
8 5-8 6©(i^ft2fg, 7*-^f-yFBL»« 
l»*cafflTS4-«SjSt. ^©»fP©-«*H9 
8 

[0 4 0 3] 093, 09 4iSft5,fili. TRNAt 
T R N B bT 1 *© T R N (C^H b <& 3 . 

£©!§£, t>^7>7l«Sfi«T§5. T^'J7b 
tt, -fe>Xtf*I&t-TRN£-Bf*£. BLLBfflfc'J 

[0 4 0 4] (Sf§6 6 ©*«»«) 09 911 *5EW© 
SS6 6©^iSff^.!C^^»FRAM©-fe>X7>X , m 
&^tf«fiiK0tfe5. c©-t>X7>7'lH)S&«< 0 
8 5-8 6©fl*tft2fg, 7*-*T";HBL**«)* 

*»jBnaffli?€r*-«s*-r. C©ld^©-««J^01 

0 0 (C^f . 

[0405] 097, 098 iS&S&H * 1 00. <I> 
t01£<t> t OKS-hfefc^T&S. ::©«"&. -fe>X7 
>:?*iB*£S f^U»;Ml -fc>Xif 
tSft(CTRN^±lf-5»i:» BLHO, BLLOfflt^O 
^ o t u i ni i iffl^-9i)Xh7^tlif 

[04 0 6] (E67 ©UttftflB) 01OU1 #3£ B >3 
7©»IC»5FRAM0t>X7>7"1fl 

o ^^mm^mx$>^. c©-t>x7>^iHi?s«» 

@8 8~9 2©i^t2lg. t-7">BLM©Sli 

[0 4 0 7] 0 9 3t*ft4jaB. BLH1, BLL 1 
*!t>X7>7*»iii:*t, yi7-Kt>X7>7" 

3 tmmx'&z. 

[0 4 0 8] (16 8<Dnmmm) mi o 2 a. 

©SB 6 Sro^IflC^SFRAM®^*'^^ 

pKs*-r^(iifiiHis&0"ca5^>. 

40 [0 4 0 9] /^:'J-t;i/h7>v ; X^tC^J{C. fit^IE 
7»<S&*5ft««#** / * 5 '*' (Ca « Cb) *^ bfc 

7>yX^eUf7bS (/BL, BL) 

L. (PL) C«Kl/Tt*7*n V ?* 

SJSfc-rcitfT?*. BSStbTttX*- tirrv HBL 

[0 4 10] (JB6 9©*J6»IB) HI 0 3tt. *fS01 
©SB 6 9 ©?£ffiJg& tC ffi to £ F R A M © * =& 'J "t JWSW 
50 rt**-rWBHT*0. HI O2©^*U-feJKO**0 
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[0 4ii] /t'Jt;i'h7>yX^ii:. 
^>3iH§m^vA->^ (Cb©J¥*>C a©J¥*) 

KHMtrofc*. ajsmiM^w^* 

[0412] -tJWJ-f XtbTli. WLtB L ©3c,6© 

4F2 -y-rxw^tc, -t;n*5>s?:**fc. 2tfyh<o 
«A/TMr;u7W*35fc5cfl:-rnH:. 2 f 

fltllTSCltti. rAH7tt)S, Xn-feX. «* 

[0 4 13] inK*JUT**K»«fc*^«- h:7 

/V>*. ffifit. pnS^D £r©4F2 

... . l m n o 



LTtt. S-rc#*IRD-t^9-fX*«^V"C (4F2 30 
AS. £©#tt©##T**£**-WI'1M*** 

[0414] MKmflc^-v/^^^oetmE**^-**^ 

ttR»tf*»3-Ctt<. (S r B i 

TaO) t (PbZrTiO) ©tt«E«<«»«»6»ft 

[0 4 15] (»7 0©*M»«) HI 0 414. *S£91 

102, si 0 3»* ; e'J-feJW<£»ff^-W£ 7 * bT( '' 
s. 

[0 4 1 6] 01 0 4 (a) tt, aftfMfcttSnfcBUP** 

(ca) ©tx^ux>u- 

®ffi£Vc a. »Hfl«**P r a. ffi*n#ffi»£P a 

ai t4. 0104 (b) (4. mnm^ntzmmiim 

EE£Vcb. SSMMPrb. »IMPsb so 
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Fj}g^Lfc^£<^ffifcXxUx;w-X©^0 (** 

®#fi£#£©OI$^fc0) 5:010 4 (c) ICtj^T. 
[0 4 17] 8*»^tUTt4. WV^PJ 

jaic/ba^«ffi*aitDUT. c ax-^£M*aJu 

«*ii*ftff«r>. a«(C/ha^«E*S'lMb-C. Car 
-^©HSS^^fi-^- fe5 / >b**W^t«)-C(4. & 
»«#+*^->'3'pBiBC (BPt.. BL-PLHC) RJttJ 

snssm^v 1 t-r-st. *i tec b 

c^-f. Caffl»IS«E^ig-51ll©^Sl' i (" Vc 
b) <V1< (-Vca) ©Sffi^EPttlbT. Ca»» 

S. -gVl = 0VC'Jt-v 

[0 4 18] 352 K. Cb©»ISK* s S-5>^ , ' lV 

i< (-vcb) ©mffi^epttiLT. cb©»isci 

(-Vcb) C 0" t*-*) <Vc b) <V 1 

c ^_^) ©SET. CbCtJl'f-j'SM* 
&*&fr<^ *ic-*Vl-0Vfc:'J-fcyKr*. 
[0 4 19] JB3I1. -PtSSttSnfcx-^CDCa^© 

jg!5 (-Vcb) <V1< (-Vca) 

SWJ (Vca) <V1< (Vcb) (•'l-'x- 
*) ©*ffiX- C aicirJl/x-^f 5 **^**^* 
iftCV l = 0VK'Jty hLTX'Jft-^Itt 

[0 4 2 0] $+©*frPf»J«*>V 1 = 0 VCU-fev h 

tt^s*!. ^n»4fes-srom)Ecu-fe«y huxfes 

H. Ca. Cb©M*-tBb/»#&^E8'J£-?-^> 
StfoTfTiKltt. (Vcb) X (Vc a) Jt3fg~5 
(ggS^gtStons. (Vcb) X (Vca) tfctf 
,MHtVcb-Vc al*«<ftOMMP ffl * Ht * 
5U (Vc b) X (Vca) Vc c 

iOVcbll*S<-C*ft^»' (SicUTVcaO 

«*«/jss<&o-rtf. /-rx-cc a ©^-^wsn 

[0 4 2 1] J;0iE5l«"<' 1 x(4. ln®JEl4. SS^Sf** 

»oT»«R«*fT5. cfc^T. CatfSfilOOXS 
fe-TStnimffi^Vc ama x. Cb^SfetfeASl'h 
(DjStiecbraini^t. !M*tH**lr/V>* 
Ca©«*lBU »Sii*Kf©«EEtt. Vcamax< 
iVlKVcbraintW- |vi|-Vca 
max>a. Vcbmin-|Vl l>«tt»a>0 

feWrr*******. Vca=0. 5V. V 

cb=2V. Cbtt*BlL,©Vl=-3V. Ca«E*tB 
U©V 1 =- 1 V 1 O©0iJT^S. 
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[0 4 2 2] Catt*ttiUroVl=- 1 VB#. I VI I 
-Vca = 0. 5V, Vcb-IVl |=lVtT>/J 
7>X\Z?Z>e>U. 010 5 (a) ~ (O \Z7F.-?&o 
(C. ^ODkXx'JX^-^-CH. Cb<D##ff[il)£© 
^*S^)£V^c«)T*?>o cn«. *R»4Ca, Cb 

*ti£<*c*fc»Tr**. *fc«*.«. cbm*aibentt 

SKV cc = 3V, CaM^mUPntn«E^l/2V 
cc = l. 5 V©««TTU. Vc a = 0. 5~0. 7 
5 V, Vcb = 2~2. 2 S vm&KWlJZ.VT 
[04 2 3] 1104, 1 0 S\Zm-?£?lZ. ipgMW 
JR-Ctt "11" 5 s — 9 l9eSRifiCb 0)^-9. «3**C 
aO^lliPr' (=2Pra=2Prb) ©fit 
r»0. "0 0"T-^-Pr' (=- 2Pra — 
2Prb) ©SSllCfcO. "0 1" , "10" UOV0 
&SIC3&*. "0 1", "10" 

St. H10 3OJ:5<c2»©!i«l«#*f^^«» 

v-v>ttl/2Pr' = (Pra = Prb) t 
&9, Mj£©4F2 tPl^t&D?*. 
[0 4 2 4] cntc^Lx. BSmtt+W^^fflSt* 
2tt»CbT. 4** ; & , JS«JSL-fc*£« -2Pr~2 
P r m« 3 »«Ufc^T?««*E*"«"* fc * ( 2 P r ' 
2/ 3 Pr, -2/3Pr, - 2 P r . U77 

lx>X<h©iiifr7-v >£#*-*£. ^—?>tt2/3 
P r tJEtt)*****^^*^*^. -fe>XT>^ 

±, cntt*58M»i. 4F2+M 

XT- nCap+lTrffln^l-f-^fti*^* 

n) «-*« ttt * ro 
(C^LT, ^B^'Jtt. (Log2 (mil) ) 

\Zitm <h & * fcfe^fJ £ & * . 

[0 4 2 5] tXt'JX*-^©Wt*a' 
T^*C<h<h-T*. 

[0 4 2 6] 2 f-y h©-fc;i/:r-*a* " 1 1 

®«£ CE' * J»> . Vl=-l/2Vcc©mE5:Entn 

a. -R'JtyHt. (G") jfllK*fc*. Vl=- 
Vcc<OiEW»tt. (H"J«D (C*T. Cb©r 

t7 hl, (E") (CMS. *IC. Ca«)M*a* 
•C, (J") IC*T. 7'J^*~5>T? (E" ) CR*. 
[0 4 2 7] 2f7 h©-fc^X-*** "10" 

(G" *) . Vl=-l/2Vcc©Wt» 
-r^fc (F",6) (C5Tt\ Cafflf-?*W*^ 
*. -SUt^bt. (G") jflHC*&*. VI — 
Vc c<D*ffi£epJJObT. (H"jS) Cb«T 
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t7 M. (E" ) ICR*. *K. CaroBff^ 
tf. (F" ) tC*T. ^'Jft-/t (G") ICR*. 
[0 4 2 8] . 2 t: -y h©-fc^-*# " 0 1 " 

CDi§S (C'.S) . vl=-l/2Vcc®fESW 
-r*£ U"£0 (CSfeT, Ca«)f-^*W^^ 
4. -KU-tyMxT. (A") AK*fc*. VI — 
vc cromffi^Wfiat-T. (H",S Cbfflf 

tyhft. (A") ICR*. CafflBtta* 
■C. (B") IC*T. yj^V-^-C (C") ICR*. 
[0 4 2 9] Mx.ll 2 k'-y HO-WI^-** "0 0" 
©»S (A"*) . Vl=-l/2Vcc©li)£*0]*a 
-T*t U"&> tc*T. C a©^-**^*^*! 
4. -ffi'J-fe-y hUT, (A") £»C*fc«. VI — 
Vc c<omE*EP*abT. (H"J» tCJRT, Cb©f 

-^*sR*msn, <h"> tcrno. u 

t ,hS. (A") (CM*, smc caoBtea* 

-p. (I") IC5TC, ^'J^Ar-vT' (A") ICR*. 
[0 4 3 0] CWj^iC. tt«tt«Ctt. (G"jft> fc 

[0 4 3 1] (JB7 1©*JS»») HI 0 6tt, *f6W 

m^t-Kffsigu^x^Sria^bfc^&^i-T^*. 

««#*Y/V>^C300 . C301 */BHClB»C«*» 

C300 fl5f-i'*»*mi'fc^' p ' ccD:r-?S:0* 
cD-i$iB®l^* *(CC301 ©x-*£t£* 

-^lat&i/vx^ic&r^^nr^fc^-^^c 

300 (C*#5i-tH2&^. 
[0 4 3 3] (I7 2ffl»i) B10 7IJ. 

aimmmKLmm*** * /v> * © * s 
[0434] cnii. aw-fe^tE-®*®"?*^* 

3 ^,j^^_i;^fe'>b©r B 1. DWLSrLow. DB 
SOltH i ghic«-?T*5mi. "0" 

*n, *©-tM*;w#tc "o" f-^Mfriaan. y 
« j •' ( "o" fj-^ro4>ra©sfiicBLmffi*}*-3"c 

<*ct7i5-t?^*. 

[0435] B10 8I4, 01 0 7©«SS^ffi©^S- 

(b) . 04 2fcH«©S!l*a*»*« 

[0 4 3 6] (*7 3OaWWB10 9tt. *W 
0)i7 3©»l$PW5fc6rofcfflt. 010 2 
fii&Bl 0 8©*«lcafflT**-fe>^7>^lH]iS©- 
50 «**UT^*. cn«. (PL) fffi^« 
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[0 4 3 7] mnn^mm^^^'jm^yxT >?m 
ttfcft&sAtt. (i) -fe^T^rttyHW* 

BLSA, BLSA) SVs stfi>OT?tt<. VBLL 
C ^ij^ r -.5?T«H**»'=>. <2) /SAN, SA 
P©S&£. Vcc, VsslW 1 0tft<. VBLL, 
VBLHCT*HW»^. (3) -fe>X7>^l*lK. 

^ua^fflb^-^s-fcE***^****^ A 

[0 4 3 8] (JB7 4©*M»» HI 1 0«« 
fflS7 4ffl»MW5fciii©t)©T, 010 2 

5. cnii. ^k-h (PL)' «EHt©**©*^* 

^04 3 9] (^r-XA) T'tl PL=l/2Vcc 
T. tymSVBLLC^Uft-yi/Tfi*. WL 
02£Ttf. BS00£-Ltf£<t. -WUCtt (1/2) Vc c- 
VBLLrolWW^n. C300 ©x-^tfStfrtHS 

BLLtVBLHC^LT- ^ffif'^^TRSHi 

[0 44 0] /BL, BLSVBLLCStU 

C300 *« "1" f«-^©»ftt. "0" x- ?©«£-? 
©$HS*©*^**&< BSOOSrTtf. WL02£± 
tf. 811*+ t/V>y fBlwlS* 0 ViCbT. /B 
L, BL5rVssl:^Jft-yi:LT, SgEWL02£ 
Tlf. BSOO£±tf. C301 ©y— *&K*Uif. -t> 
*7>7T«MI«. BS02£Ttf> WL02£-hlf> 3£tf 
^ff+^^i'^IHffl^ffiSOVtC-rS. /BL, BL£ 
-f37^XL-C^b. WL02*Ttf. B302«±»f. t* 

v HJtt**««tT. -B#|H1gl/vX^©C300 © 
^-**-fc*CS«#fc*L-T, BSOOSrTtf. WL02 

&_hH\ /BL, BLSVBLLC^ft->'Ltl 

U-f ^^©thf^A^T-r*. 
[044 1] (•ir-XB) tt» C300 ©x-^^^*-^ 
4>tO £Ttf. -t>X7>-7&*«f*fc*' *fi 

1*&/BL, BLfflS«M^-^&^ 

/BL, BL©VBLL^©3l#Ttf©»*. 4> t 0 S± 

[0 44 2] (y-XC) tt. (^r-XB) roi&t, 

l^*>bi o 7©ys— fc;usrjsir>fc»'&*i* - *"- c30 

WL02£±tffc&. /BL, BL*Vssi-C-iT>f 
■5. £©B#, DBSOOteH i gh©$S. DWL£Lo 

wic^ofc^s, ys— "oo" ^-^asa 

*tl*. ys~t;U4DBS00£Low. DW 

L£HighKLT. *©1M * )V<D9lft \zm*.ZZt 

[0443] (S75 nnmrnm) hhib. *»w 
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©fg7 SWllSS^^SiWi"^^* 03 ^®^- 010 2 
frSBl 0 7 ©■feJMU&fttfB 1 0 8©-fe>XT>^[Bl 
SS (C mm T- # 5 ffi©fid^OT 2 o ©#1 £ * b T ^ 5 . 
[0 4 4 4] cnii. 7>-b (PL) 

©»#s*-r. 0i i otctt^-r. *fut>*KTra; 

WL02, BSOOWftflMSSW&L-TMaMfctfBn 

[0 44 5] (^r-XA) Til PL=l/2Vcc 
T. b'<y h«VBLLC^'Jft'-yi/T**. WL 
02£Ttf, BS00ftJitf*t. -fcWCtt (1/2) Vcc - 

vBLL©m<fca*BHn3*i. c300 of-^^m* 

BLL<hVBLHlCti*ibT. CWf-^STRSHi 
g hlCbT-B#e«bS>X*KlEt6-r*. 
[0 4 4 6] *tC. /BL, BL^VBLLICStL. 

C300 a* "i" ^-^©a^t- "o" ^-^ro^^r? 

/BL, BLtVs sfc7»J?*-$>»C 
bT, BSBS00£±tf, C301 ©x-^*^*-tU"^. 
•fe>X7>7 r Ttitib. C301 ©-x-^OSS^ii*-* 
fro. /BL, BLH 37-f XLT*&. SITRS 
Hi ghtCbT, -VtKVLWJX9<0Cm ©x-*£ 
■fe;HC»«#ji*bTT. BSOO^Tlf, WL02£-tH\ 
/BL, BL*VBLLC"/U^ir-5>l/rilM*JV 

©»i^*^7-rs. 

[0 44 7] (*-XB) tt. C300 ©5*-*©tt*HJ 

/BL, BL©VBLL-©§l#Tlf»Nf. <i>tO£± 
30 lf?>. 



[0 4 4 8] *9tt. C300 *Ktr»££ C301 *ttt»» 
■&-CPHB»*5t*ffl«'^. C300©«^(4. OV^P 
LSSVcc/3. OVSBL^Vcc/3 tU C301 ©« 
£-tCtt, OV^PL^Vcc, 0 V^BL^Vcc©ffiH-e 

[0 4 4 9] (JB 7 6 B 1 1 2 tt. *3fiM 

©|f§7 6©HSS^M=£t5i B J-r^fe*»fe roT '- 0102 
*&B 1 0 7 ©7jiClCJSfflT^?)ir>XT>^[Hl!fS©- 

40 -rSi^SrSLTV^. 

[0 4 5 0] il^©^^^'^^^ 7 ^ 0 

-ir>xT>^ic-fe;^*aib7 : -^ 

^»ffi:&S«ffl*5VBLL, VBLH©7'J 
[0 4 5 1] (»7 703MB»» Bl 1 3tt. **W 

©i§7 7 (D^mBmzwiw-rztcisbn bi o 2 

S»6H1 0 7<D-t)im&TkZmi 1 2fflt>X7>7-@ 
gg{CJiffl"C#€>HlfPW3C?©0«Sr^bTt^. Ctl«, 
50 (pl) «)E-»Bft©*A«)»^**"''» 
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[0 4 5 2] «*Kl*3£. ««E39»/hSV»C300 -fc* 
^Mty^att- (1/2) V c c @£P L^SrfflV^. - 
ftlctD, -t;HcHJ»Sn* I S^mE I (4 (1/2) Vc 

[0 4 5 3] (^-XA)fll PL=l/2Vcc 
*T»f. BS00£±tf*>£> Wtt-(l/»Vcc©t 

spawns n. C300 ©x-?#^*aj£ns. r<7) 

E«WS?^^lcB»r*. /BL - BL&Vs s 

CjSfcU, C300 # "1" x-*©*^ "0" 
©»^-C©»*«©a^*«l< U /BL, BL$7a 
_^>/fKLfc<£. PLfE^Vc clC_ttf£. T* 

t*-yh^tcc30i ©x-S'tflfcWHSttS. ■ t>7> 
t C301 ifi "0" ©*^TI«#)i*^tTton. *(CP 

Ltevs stcTifs^. c3oi ** "i" (om&nm 

[0 4 5 4]*!:. PLIE^ (1/2) Vc ctCMb. t* 
7 h»tS n/BVccMaMXt*. 
t C301 ©x-*C*)LT. fi:i)i5Ksn*^c 
SfctC. PL= (l/2)Vcc0SSt. TR&H 
i ghtcLT. -B#K1Sl/^X^©C300 ©x-*£-fe 
;H'W«*ii*bT:. BS0O£Ttf. WL02£-tlf. / 
BL BLSVssC/'Jft-^,^ffl2i: 30 
^-TcfcoK. /BL, BL^ (1/2) Vc cKLT*^ 
BSOO&Tlf. WL02S±tfTfeft^. CftT, 1 

[0 4 5 5] -»E«U5?X^K!fc««ff* 

[0 4 5 6] (*-XB) 14. C300 ©:r-*<7>®E#-tii 
U«. *t0 «T*f. t>X7>^»tet4fc6. Si 
ttfc/BL. BLfflB«M*^-?>*^ ^ LT ' 
/BL, BL©VBLL^©§l#Ttf©f$. 4> 1 0 £_t « 

[0457] (y-xo it (*-- *b) ©ii£-e. 

L^fcC301 ffl^-^KfrliJU*. *t0 *Ttf**S 
**T. ^©X-XTI4. «A«-«fE*U^^^*C 
300, C301 fflK:2il««*.. -B#fEt£l^X*tCC300 
. C301 ©M*»*fc«. -BtfcttUvX^^LT. 
C300 , C301 ©x-?£fl-^f^** u 

ft <D5*_?«:fl.«i* , 0*B'***' High-Bnad 
FRAM©3£^fwjiIbT^3. jU 
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[0 4 5 8] (JB7 8©*HS#tt> HI 1 4tt. 
©H57 8ffl*»I4tait5fc*©fe«>"^< 010 2 

[0 4 5 9] Ctltt. (PL) 
■b-rS»£T»5. 01 1 4(C^-r«tO(C. 0112© 
ttrtClII*.. ^^'J>W^S-tMt>X7> 
7 Ih]S§(*3 CIA 1 fc -d X ^ £ . 
[0 4 6 0] <»7 9©3Slt»«> HI 1 514, *5fiW 

9©*JS»«*K'«-4-afc»«>'b© , r. 010 2 
«ft*ixrv>«. ma, ^u-h (pl) *heshs 

[0 4 6 1] 0ii 4 ©KWiKlm*.. ^7^'J>ys© 

y s — t jv z -t > x r > yisiss^ c 2 mmm at v>* . 

[0 4 6 2] (* 8 ooy^mmm) 01 I 6tt. *36W 
©*s o©^#tt*ttB**fc* <D * >< * n? - 010 2 
*&B1 0 7«)Ki:il-C*4t>^7>^I»o- 
WtSLT^ft. -nt±. 7U-h (PD Sffi*-^ 

[0 4 6 3] 01 1 5fc»tt*J<M4. 

tut. agim***'^*™**^* 1 *****'* 3 ' 

[0 4 64] (»8i onmrnm) 01171*, *3E9i 
©fgs 1 ©*«s»**««H-r*fc»«>*>«>T?. h 1 0 2 

iintt. -Jv-v (pd Sffi*-ts 

[0 4 6 5] H114£Sfc*Att. -mMW** 

rnt4, 0114 (7-xo oi5tt«iBK:*« 

[0 4 6 6] «». HI 1 SllSi-cfc^fe^ yi^-h- 
**#fcS»*Sfc>-*T. 0 2-01 0 7©^t*-v 
[0 4 6 7] (l/aVddT'W-hct^ h^/MSfe* 

*ttlTsRTS»S 0 C©«^. try h*Sta©Jttt. 01 
10. 011 l©<S©¥5Hcte®ffi*it?riWL^<ft3. 
Sfc, 01 0 9fflt*7 H»S«*SEAS*Alw*^T 
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[0 468] 0102-10 7ffltJH:*ibT01 1 3 

ifi&mtz/3.z&m* ^-mi^vss, vcc, 

(1/2) Vcc KSE«rr*!&** t **. v s s • V c c tC 

■r*©tt. vss, vcc*c««i-nBfi^. (1/ 

2)Vc ctrr*K(4. (l/2)Vcc5fi£B 
gStf^^Stifc (1/2) Vc clKffll'^'M* i feO. 
^l/- hSV s s «»6 (l/» V c c CRtt^. d/2) 

vc c minan^ o fp^iifc 10 
[0 4 6 9] tuT. BH8i:*ti5C 2-tr;v7 

*|gg)Tn(4. ^u-m«f*«**^*BCfi«S*i. 

u/2) vc c«w©»ntt»*.s*i.*- Bii8c*t» 

T(J> yu-^PLl*^PLnffln»f]bT^O> 

x a -yattlcJ: 0 VltMfr^n v V © 7 V- V © 

[0470] 0119 (a) 8, ^-HH^*2«« 

PLBSVssfcU PLA*«Vssl:ft5c*PLB M 
*VccCt. PLAtPLBtJ-a-H/t, (1/2) 
Vcc*6i»C*4«*"fV>6. WHA 

©PL«»l3»©fMillia.«01*Hl 2 0 (C^T. PLE 
Q L SH i g n 9 o (_<=:»»-«*. v r ^. d - • 

-ban, (i/2) vc c#Bf&fS£sn£. ae.tc, m 

[0 4 7 1] HI 1 9 Cb) «H1 1 9 (a) diJO*.. 

^bfcM^l. c©i§^Tfc (i/2)Vcclig» 
0119 (b) ©PLKWlHlgSt^n-yisISS 
roP«@8SWIS:0 1 2 1 ICTjtr. 
[0 4 7 2] 01 1 9(C*5^T. (*^) 7WAtffl> 
0T?/cC< (tfT) THBfeffittftS*. (Ity) Tlx 
-fB«*. 01 2 2lC^-r=fc5iC PLBI^OT'ft 
<. BLfeVcct^'Jft-^I/t, TU^Atm 

(DWizzzvzt. ®%izplz ii/avccc-ct 

4. c»££tf>-fc>X7>7[H]g&£01 2 3IC75T. -fc 
>7.T>^A«Vs s^Jft-^iBA^t^^ * 
>X7>:/B(4V c c yj — S^IhIK*^***!.*. 
01 2 411 2t'7 h-t^OW^OK^ajUSM-t^T 

AttBss^Jft-vt, TKB^VccT-'Jft 

[0 4 7 3] (182 (D%mmW) 012511 *5fiW 
0f8 2©1ftf£^!S£l» B ^3fcafr©fc<A-?. 010 2 

4. 
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[0 4 7 4] f7h«S. gWO»ft*3ll*«** 

[0 4 7 5] (*8 3 HI 2 614. *5BW 

(Dm 8 3CD^S£BHS:ia^T^fc«?)«fe»"C- 010 2 

isnB0£S-r. :nn Hio3©«a©*»«T?* 

So 

[0 4 7 6] f-v h«l&j£&. BU»<0*tt*3S*«** 
r/v>:?£S iffilcSBtiaSbT^S. 012 5£S 

is. o . * a ->*rib c«as*€f 

<. IKft^otX^K LTV^. SN©m<l(4. ffi 

& 2 a^tc^itr- s n s^mtf, -twiBjKsa&mfr 
o©&f§®#*wv>^rt*i£j&"t?£&. 

[0 4 7 7] (ft 8 4 <J)mMM&) 0 1 2 7 (4. *BW 
©18 4(D*SS^^i»Wr^^* ro ^ ro " e - 010 2 

© =e 'J j t)iomm®&mznm-?z> ^tu -tenuis© 
wa.B**-r. -na, Bio3o*a©*»«T?* 
0 s„ 

[04 7 8] TW«* •= 2 aS©1SSrJ*0«*^t4^«: 

[0 4 7 9] (*8 ^<nWmm 01 2 8(4. #^9! 
®f8 5©*«S»»*»Wr5fc»«>*>©^ 010 2 

©*j£*«7*— .H^v HBLlf*4«)i:»l't. 

(± ^-_ 7 ->^Vi(i2 T r + 2 C a pffl©-fc;M8l£©^* 
ta|g§0 (a) &tf-t:.lH0rffl0 (b) 
so [0 4 8 0] c©»^. -fc^rofi^l^tc «S*> l mo 

[0 4 8 1] (18 6 (D^SSJ^Sg) 01 2 9(4. 
©ft 8 6 <0^|lfi»ffiSlftWr4«:*«>««@!SH'P* 
01 0 2*MF2 -feJKC2 t*-v hCOx-^SrGMtt- 

Ufcfc©£ifiM^bT. -*«MR h 
LTbfy WCWl/T. *itPLC««l/Tlr>6. 
l-tMZ3¥y b©^-* SIS 

[0 4 8 2] (»8 7©*«»*> 01 3 0tt. #B9J 
©ft 8 7©*]&5ffi^£ia^T£fc*© : b©T-. 012 9 
©^«taSS : £^t'-£.-fe^«jt©»fffl0*^b"C"<' i; 5>- 
[0 4 8 3] 4F2 lMXt£-fc;Wb 7 -t« 

CttCfcoT. 4F2 XT3 fc'-v h©5*-*fc*» 

[0 4 8 4] (*8 8©*MHBffi) HI 3 ltt. *»9i 
©^8 8 ©HSS»fii^ift B ^SfeJ6©^ii(Hl?SH-efe 

50 4. 01 0 2**4 F2 tJH:2t'-V K0f-?*«»t 
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[0 4 8 5] (*8 9©*JS»») HI 3 2tt. *JRSW 
©J(58 9»**»184lftWt-*fc«>©t>©^' Ell 3 1 

[0 4 8 6] 4 F2 1M XfC-feJWh^v'X^ <!:. ±8B 
C 4 o©tri«J£rt*Mfc£&^#*-*' /V> * 
£fclC<fc9. 4 F2 +M"XT?4 fc'-y h©^-* 

fe*tbT, «*©8F»lMX©FRAMK:*t 
L-T. 2fgx4fg=8fg©^fSS**^^ ; &" 

[0 4 8 7] (Jg9 0 Bl 3 314. *5B"fl 

©^9 oro^ilHRffiSttW*"*^*®*®"^* 010 2 
CDnCap+lTr -frJVWisK 1 0 8 3 ©«US *»*^t> 
i±;tli£-£SbT^ ; 5. 

[04 8 8] 4F2lMXC2fcrvhEU:©«**B?*. 20 

£H*BL-T. $etC-tr>X7>X&£8iJ®bT. f'^ 
•»MX*tei*bTV>S. 
[0 4 8 9] (»9 1©*i»I) B13 4B. 

©sg9 i<Dmmwmzmw-rz>iz#>owe> (a) 14 

t?«[Hlg&0. (b) (4!tt14g|-C i «>«>« 
[0 4 9 0] 010 2©ta«ffiaW«£*^S#*-W'< 
=s9&*mWMrtr* n C a p + 1 T r tiVfltsSctSft ^ 

o. Hi;st«E©-feii'*ai*bxv»%. fib, -k;uh7 

>S?7,5'(Cja^^m*^r^->^(4-fe^h7>vX^ s 

t4. «ffl»T«fe«WtC*«UT*»6. tJH-7>v 
X^tcM^Jl&KbTV^. 
[0 4 9 1] crofEI^Tifft. 013 4 (b) 

##±. ^©^t§mtt*wv>^©ifimjBo s *£<'> , io 

[0 4 9 2] (H9 2©*«#tt) 01 3 5 (a) 14. 

*»w©*9 2(Dmmmm^mmir^tc^<Dh(nT, m 

1 3 4©^ffilHlKSr*3ST^7 i A''f xmfe&TK't. 
T% Ca©Kmffi=Cb©inSffi^*§rt-££ = 
[0 4 9 3] «EEBT*7' (Da) £bT(4. 013 5 
(b) ~ (e) ST. 0 #4. (b) «. 

pnp^ttnpnC^tMStl. n^ffi^-f^P 
^£>p^©> p$jijgT4nA^n^©/-?>?X;U-t! 1 
*HUTV»*. (O (4i§iitEgPN&££ffl^fcU/xX 
KT*^bTl^£. (d) t4. pnt££. n 
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p«£©*5»J«ttT*Sb"C^*. (e) !4Ht»«ff* 

r a -> * t * n > * * st. *i 

[0 4 9 4]!t#tC. (e) IC*3V>T14. 01 3 5©iO 
fc*Wn?tt£<. 02 4 ©5£Stm#*WV> ?©-*$(:: 

[0 4 9 5] («9 3 ©*«»») 01 3 614. #5591 
©?B9 3©*«»ffiSKWT*&»©««®KBI1?* 
S „ 010 2©!«ffi& I *fr*SMi«*** /,5 '* r * at 

«£E©-feJW*»«bT^«. fib. -t;n^>->*x*tc 
(Ca) (4-tr;UK7>->*X^tX 

b) (4. set* 1 ? (sa) siawcattLT^s. -t^ 

h^>> ! 7,^icM^J^bT^4o ;rnt::<fcO, ffita^ 
^Ra©£ta£+#*£<S^bTfc<£:. 

jg <Ctt*»S T * WV> * C b ©^ 

[0 4 9 6] ^ffl«l*»C±0. WfftbTtt. 

y x ^(r,^— a fcSS«£&*i"*l(4- 2 3£^S# 

[0 4 9 7] a9 4©^K»I) H13 7I4. *»W 
CJ(S9 40W6»»S»Wt5tft©fc®''?> 013 6 
i ©^ffi[5l?SS^-r-5T : A'f X^iB^^bTV^. 
[0 4 9 8] 0{C*T€tSC®^t*^*«^ nii ' 0 1 
3 6©»fBHI»*«!BT?**. CaCM * S# 
*5 0ns*«-CfT5-t**^-*t> Ca^SSrlO 
OfFttSi. t=RC*b, R = C/t = 100f 
F/50ns = 2MQ. <fcoT. RatbT, 2MQ<t 

[0499] (* 9 5<Dmmmm) 01 3 si4. 
©m9 5 <Dsa»»ft»wt sfeftowaBBt* 

40 S. 01 3 6©HSS»fig«C-fe>XT>XlElKr. Ca©l 
^fflUx-S'S-liSfatftb-tiK. -«fB«W^^^H 
^JS»8ll4-7*-;W7 : -v h'BLWfiJc 

[0 5 0 0] (* 9 6 H 1 3 9 tt. *»W 

©SB 9 6 n&mMi&Z&wrtttbof"! 5 >y0T* 

0,013 8 W**bT^*.^£*1. 
l4> -jXs—Y (PL) lEi^ffl*S»iD*^- 
[0 5 0 1] (X-XA) T(4. PL= (1/2) V c c 
T f7h8$Vs sC^'ift-flTM. WL02 
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^-^tftf? h«/BLic«*ttian*. ^©p#. & 
^@^+^n->^c30i ©-r-^te&tf^fR 30(^0 

fc£n. C300 <D7-9tt-*fBAWSX9KB&2*- 
£ /BL, BL^VsslC^tU C300 ** 

«\ •• "0" ^-^©ii1§rT©#@S© 

»V»*«<U WL02£-htf> BSOOftTtf. 3£iStt# 
^V^">^M«>«&&0VICLT. /BL. BL^Vs 

slC^Jft-vl^t- 3KWL02£TVf. BS00£ 
_ktf C301 ©x-^&^Ui-r. -lr>7.T> ' 

■ ' „± 

[0 5 0 2]*i:/BL, BL^37^XUt. 
Elftl^**©^-*^ C301 Cr-^«»*a* 
*C/BL. BL^n^Xlt. BS02* 
Ttf. WL02£±tf. JIWt***>V>a'H«>«tt*0 
VtCb. /BL, BLSVs sC^Jft-^^l* 
-r^V^TTS. -f39-fXUTA>6. WL02£T^ 
If. BS02£±lf. f7biitM8ilt, -*E 
«U5?^^©C300 ©t'-^S^H'W**^*^"^* 

BS00£Ttf. WL02£-ttf* /BL, BL^VBLL 

^[0 5 0 3] (ir-XB) tt, C300 ©^-^©»*ffi 

u«. *t0 ftTtf. -fc>x7>7£*tite-r*fc«>, * 

1*;&/BL, BL0^»#^a<*-w : iSil^**vi„ - 
/BL, BL©VBLL^©?lfr~FVf©B#» *t0 £± 

[0 5 0 4] (*-XC) tt. (y-XB) ©1§£T. 
LA^C301 fflf-i'K^l'^ * t0 *Ttf*»£ 

300 C301 flifc 2 -Rffi*U^^^f-C300 

C301 ©H*»Afc«. -BtfBttl^X^LT. 
C300 , C301 ©r-^*^CK*' ul " 

S 057f-^*^Wt*»3«tO-f *. High-Bnad 
F R AMO^^ilCjgbTI/^. 

[0 5 0 5] (SB 9 7 HI 4 0(4. *58W 

©fg9 7©*M££]& B ^5fc#©^«0i&H (a) 
iffffiE (b) T$>^>. 

[0 5 0 6] 01 3 6©^«(USS. 01 3 7©tWX 

nut*. 7 *Hvf7HBLi^*ofcffli:»u m 

1 4 0(4*— ^>BL mf&W&T*'?- 
[0 5 0 7] (»9 8©**»») HI 4 114. *f5M 

tWffiH (b) 

[0 5 0 8] HI 4 01Ctk^. &/-F©mfc©&m 

a*, aisntisjftao. jast*^*>. 



30 
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#J&C©iBfi!c*>. 013 6. il37»7*- 

[0 5 0 9] (SB 9 9 H 1 4 2 (4. *fS0i 

©SB 9 9©*M»»«Bl'H-r*fc*©*«l aBH < a) 
<hB?i®0 (b) 

[0 5 10] HI 4 ltCtk^. 3*tt«*MrVV>*Cb 

©w«fc««*^tf*«stt^<' i *- tomtom®.*. 

013 6. il3 7(07*HI/f7Hiiaf^Stf 

^[°o 5 1 1 ] (JB i o o ommmm) m i 4 3 »*. 
o o©?*it»««*w"r*fc* <0,WBia * H " c ' 

[0 5 12] 1 /^'J-t^h7>vX^tC*fLT. 3« 
(Ca, Cb. Cc) 5r«x7c« 
££*L. tttttffRbftCcilWM**. «tt*FR 
a^CbtH^^LT, Ca, Cb, CcWltl 
^ Cc, Cb, C aC0l®T!^##a*-S:tTO. 

[0 5 13] (SI 0 1 HI 4 4(4. *K 

W©Sil 0 iojot*»t*wr*fc»©*»®^ HI 

"[0 5 14] HftlCfcO. 4F»U"fXT. A**©* 
ST*, -ntt. HBL«*«"C»*. «3 

2 ffimfpast)^atr* *. 

[0 5 15] (SB 1 0 2 onm&m H 1 4 5 (4. #38 

Hj©ss§i o 2©*«»»*«wr*fc«>« > ** lil§,ISB ' T 

[0 5 16] 01 4 3©-fe;W^©««0^ ,;:y: ^- ^ 
CttwUTHfc^. 01 3 6-1 4 5©^lS©&+^ 



40 



50 



2-13 3 0, JECfStg^S* 5 ^*"? 

[0 5 17] tC5T?. j»ifiUfc±T©*«l»*C*t» 
r tj - y. < & 5 X&tf $>%>° c ti(4. 

wc\t. 7-mif7 hsa©x^Tc-fe;uh7>^ 

il5l©ti»P4S*i-*. fiU *«W-Ctt. DRAM© 
J:5a;iJ7l/y5/a3&«T*Ctt*fc*' fl^lfl0 3 0 (C/P 

S<1?#*. cn(C<fcD9-F^S!!£')^<'^*- 
[0 5 18] (BL, fi£*©8F2 tJHC^IV-FI 

ttzmm b^«^(4. **a««7- f»»©a-c^. 

?U(C(47j:* 0 f£*©»«7-F**a:»4. /-f>-7-H 
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7D-3-^^^JI'7U'fi:. itX^-F^b 

^roy-hm^*^5£1"^<. •y-^D-7 f n-y4BCl 
#, 8(lCl*^'T> , 7-H^?:«^T^-ttcJ:0. 
/ ^ > r 7 _ H ^ CD ^/ 7 jH£.y^S:Se*ro->^>b (sh 
un t) #5£©4~8fgtcfianr£. flDX^Bltfr*? 

[0 5 19] b*»U croJ:o«t:tTfe. io 
-F&te**^Tteft<< #US I. WS 1. MS i. 
T i S i ^roi^ffitaifi^ffl^&fc*- ■tf"77- F&K: 

R C S3f# 2 fggS ICfco T b * o . 

[0 5 2 0] ^TcO^JiS^TH. ^©cfcP&OT^ 
«^bTV^. 

[0521] (il0 3 ©H»tlD il4 6H #56 

[0 5 2 2] *^16»JBttjWERCjiaE*l/4Cffi* 
»*tbT*»W©7-H«lB*. «©8F 
2 051/2 (=1/4X2) C(£«-C#S. £©<£?& 
#A.£«E*DRAMt;:a8fflbfcWI£. #^BJ#5»t4K{C 
ti*bT<^£ 7-8 7 2 iif. w^^F 7-1 

0 8 6 9 1f) . *&mmmiZZn*. FRAMKilffl 

[0 5 2 3] M-R/Dtt/-f>a-f3-y. S-R 

b***E*n?fc*. "7- F*ta&Sjft 

tt. «£*1*-^'7- H*tty- hE*Sifit::9IS#tf bfc 

;WSB^-CfTV^ ^-OTS55)-cy-hE^i:vY>hbT^ 

7H'0Dp(BW^BB^bT ! b^DX-r?>ili:*^i^. * 

ft. ^tLT. ^WHrtClt^-FiOR 

[0 5 2 4] ^fgEro^mtM^'JlCSSfflTSi:. R 
C39»e«WUT?**fc»- RCSSAU/2 
(Cjlffltri§&<. @14 6«0ilTH MWLl#IC*4b 

T. MWL1*, -y-^7-H^ffl^^;VE^2#©ft3 

[0525] cm i o 4 (Dnmmm) m 1 4 7 «. *fs 

^©11 0 4 (O^llif Cft)?- F R AM»**»«S 
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T*£& *>©"?&£„ 
[0 5 2 6] ZLtUi* 014 6lClt^. RCiIi££*S 

H8*l:«LT. MWL1*. 
lB»4*©»5*i&0. Bl 4 7*T«)WBiHKw 

-r «t ? k * 9 )v<omm)v-Mt'y v > h #3;© 8 / 5 m 

"[0 5 2 7] (SS 1 0 5 ©*K#«8) B148B. #58 

bj©mii o 5©*MS»*k:«*>*fRAM«)**««* 

T^-Sfe©"^*^ 
[0 5 2 8] MGB1 4 6©«Ttt. RC1S&'I^< 
* * ;Hf v * lxTV»*Rffl. -^7*9- F 
> h«WKl*«r>T. y-hE^tT-v?- (2F) 

«F. a>*?hlc#1-*y-FEI&©Tifc&#M*0T 

o [o 5 2 9] HI 4 8tti©WI«**fftbT^*. HI 
4 8 (a) fc*T«fc3IC. -y^r;-H*tt2*»Cl*© 

_^3_y©ffi®iIal8S-€-ti't?->Y>^b, £ <E> lC-tf-7*7 

^^-y^^^ny-hmw-t^^yh-t^o zo 

fc*BfC. y-hE*UC->*> 014 8 (b) 

so ©•*r-X«. MfB2«ia©{4S2:^mbfc«^*^-ro 
[0 5 3 0] (» 1 0 6 H 1 4 9 »4*3fiW 

©SB1 0 6©*lfi»*&«lW"9"*fc* <0 *> ro " c - ^! 4 
8 (a) (b) ©m*ttofc»£«-*X-fe*71''f* 
5fe8&#-T?©K7? bEE0>J©2o£7p-f.> 
[0 5 3 1] 0149 (a) tt@148 (a) KStffc 
U Ill 4 9 (b) (i@14 8 (b) 01 

4 9(i^^;v, r—v. fvhi, /^^-f^sia 

[0 5 3 2] *^Jfi»ffiT?tt. hE^-=" >^i/ h 
<, ^©<tH©E^, 3>**FiMX, 3>99b*M 
[0 5 3 3] HI 5 0 (a) (b) tt. 014 9 (a) 

(b) ort©y-h. f'vM-y-^^n© 

*«*t.B15 1 (a) (b) B.B14 9 (a) 
(b) ©t*g©y-h. t'^hi. t«yh*-y-MW3 

hCD^^^T. 01 5 2 (a) (b) H 114 
9 (a) (b) <Dfa<»*9)\', f'vhi. ^^7V-t'"V 
h^f B l3 >9 9 h©*^*t-<, 
50 [0 5 3 4] (SI 1 0 7 (D-MMWtm) H 1 5 3 tt, *56 



(41) 
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en<DWil 0 7©*M»«*aW"*"*fc*©*>©3» 
D _ ^ 3 — y m 8S © - #J £ 7h T C M O S ®i& £ /K L T </> 

5. 

[0 5 3 5]fl*tf. BSO0£±tf£*§£. MBS&T 
tfTBS00£±tf. /BSOO*Ttf*ltfAlr»L, WL01 
£Ttf-5*l£. MWL0£±tf, /WSLOOSTtf. W 
SLOO£-htfni;£&<A. 

[0 5 3 6] 1 0 8 <Z)£ttJgffi) B 1 5 4 tt. 
[0 5 3 7] ^fgBJ©*)? 10(D}tjSlt fi£*©^£K 

1 T r + 1 C a pTfi*sn6*ii:tt^ io©-t;w 
7 p -y ^<Z)«JS***# < . 0«*.tfX^7-fe*7 a y * * 

*. H15 4^©WKI»1"*. 
T^n^^^tyX^T-feJI/TW-fS:. fr, 5U#. 1^> 

KlSSnT&O, *£&3M4T» X"<7-fe;l/©«***. 21 

[0538] (110 9 ©uss^ai) B 1 5 5 H #56 
18©* 1 0 9O*«»B*R l PiT5fc»©t)©f. 

[0 5 3 9] ntf, ^A^FJUC^LT. ^P^X^ 
7/t'JiA7^^7^tU*tUT60, P77F 

^ax^^'Jk&^ao. x^y^u tit^sn : 
s. ^lt, u^>y>v-£g#&*-tf*iuy hut. 

CCX^7^t l J*^M©D->f3-W 

[0540] uy>^>->— ©«#&**<***•&» ^ 
-^KteT^x^-^MI^'fSiiSn. S#©p7 

77 e>ysnfc7^7n>> tx^7* 7 

[0 5 4 1] (JB 1 1 0 ©*W»«) B 1 5 6 *5fi 
91©* 1 1 OODHJg^ffi^ttS^A/^'J-fe^WJ^ 

7#ffi5*t@"P^^>« 

[0 5 4 2] 015 5ro|5]g&*ffll'>£<^ Bl 5 4T'i5i 
B8bfc«t3tC Bl 5 6 lC*-f«fc 5 fr-fc^D >;/£■?-© 

^imT#£#X^7*^U$*^£ <T£ftf. C 
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;u y - h* RSI © -> a - h © «fc 3 to d c & £*t b rti £ »I 
[0543] (miii (Dmmmm) b 1 5 7 «. 

7*^^^TBT-*S. 
[0 5 4 4] cnit B15 5ffl^D7i'ifK^ST 
#Jx.H aHf-fe;KDWL 0 3 tct)«:*»*»»«<* 
^•VA->^fi|«W«fc5^afCMUT«. WL0 3 
£«(CH i ghKl/t«Tt*H5^W*i'3- 

hjs-trc&mi. pt;tJi'7D7^^i»-feji'T-3' 
©m^wl. «*&*kh*«u&<. wL0 3im 
©*. x^r©Hi;7-H«nr»*swL0 3*aiR-r 

X- ^7<OSWL0 3lC*H£-r3X^7*^'JlCfB1& 
[0 5 4 5] (Si 1 1 2 (D%mmm) 115811 #fg 

HoSBi 1 2©IISS^Iitc*3its^^^ : E , J-lr;w© l J^ 

0 7*a^^tiTfc5„ 

[0 5 4 6] cnti- @15 5©7D7^MttIt 

WL0 3, WL0 2CSm. |(Wj;WL0 3m 

wlo 2iffi©liiMt/v>?iS®<t^ s;,::fil: 

*fL-Ttt. ^©^^X^TWISIC^-F^P (SWLO 
3. SWLO 2) <tM#8UL£. d©ii^. X^7**: 

x^7©swLSMc#jfct-£X'<7* ; tUf::sai£l' 

T*5<fc*lt"Ca^. B 1 5 7 (Cit^T. m~?3.£&fc- 
30 X < 7 ^ 'J 

[0547] m 1 1 3 (D-mmm 015911 

BJ3©f|l 1 3 ©*«»»£***& 'J**® 'J** 7 
^ftSr^-rBTS)S. 
[0 5 4 8] cnB. B 1 5 5©7D7?«tSSt 
#3„ jlftroc-HS^Cl/t, ^Jx.lia#-tr>iw© 

WLO 5, WL0 4l;Sfc*55. ^liWL0 5*«, 

wl 0 4 i£ffl©&i§mte*^v^®»©<fc?&^& (;: 

ttLTtt. X'*7©tt*© I 7-F*» (0iJ^.«SWLO 
3, SWLO 2) C©J§£. X^7^ : E 

40 UtLTH «**A.*fr5aK^Oy^©7HUXR 
UC. t;^D7^fi©f^*t7 KI/X£X^7©SW 

Lpc^-rsx^7^ ; 6 , jtca5iSLT*3<^it-efi 

Bl 5 7~B1 5 8 1-tt^T, X^^'J** 1 * 
[0 5 4 9] ttJ3. Bl 5 6~B1 5 9"C^Lfc 

x^77i^-r«. i*t^t^twwrti:*ti"C 

50 t^T^I/iTfe^.^^. 
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[0 5 5 0] (»1 1 4©*16»ffi) HI 6 0tt. *« 

Hjroisu 1 4 ©*M££Haw-r£fctf>© *>©-?. -wv 

[0 5 5 1] JK5S©*«T?I4. -fe;HMX4F2 (c*)b 

«. &^m#*r/v>*ffi«©teT#s«>fca^fc. s 

1 6 0 ©-WHUifiTtt. -V/V>*iB8lS 3 F 

itut£©0 6 1. 0 6 2©tg»£T-*>l£Stf£#. 

[0 5 5 2] il6 0<OMT(l 10©S^t**t^ 

^16 1 try h**3M*«#**'^>*«t 

[0553] 0160. 0161 ©AMiBtHlSaS-0 16 2 

F"BL*jfc©fc»e. yD-^Mf7>^a2i 2t 

fe<fc*. «*tf. WL3, WL4 5:Mt5i^ W 

vX^ICfBtrTS. WL 5©-feJU«->3-h 

S^bT. WL5©tJHi»M^ttiL, Se^^a/ne 
£lT£o *«CWL4*aJRLT. -PSE*^**® 
If I^WL 4 ©•fe;Kc»#»^ty. 

[0 5 5 4] HUHC. WL0-1, WL2-3, WL 6 
~7MW%ti.* WLO, WL 3 , WL7 7i^K*Ui-& ; 

h*ffi©«lff«*BIl 6 3tC*-T. PLI* (1/2) Vcc 

g^tt, vs s~vc cK«rcb£-&e.-e*>aJRT?s 

[0 5 5 5] (SSI 1 5©*JS»») HI 6 4tt. *5E 
0J3©?gl 1 5 FRAM®*^** 

7.^©M5U^&i-fe^tbT. cnfciayyttttUT* 
tMS* ! Sft§4Sifflt;i'©i/'f 77 F0 

( (a) ~ (d) ) 

[0 5 5 6] cn^ll ^tI^4F2 -y-fXcto 
E3Xh..,lMf7 F F R AM~ 1 6Mfc*-y 
hFRAM^©(£*«FRAM(CjifflT-#^o -fe;HM 
Xtt**V»#. fe*%^*9i©Wi"e**» (1/2) V 

[0 5 5 7] 016 411 tff * 

*9)vmm?>99 f. h*)i-T«*«iB3>^ 
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?f, ^i'JU-iSfiW^^^i/K y^m-T 

[0 5 5 8] 116 511:©^ 7-F&H, fcf-y F*8 
If, «C«fc«. H£«tH-f>v HtHIBa^^h©**^ 
LT^S. $bi:, Bl6 6l4e«>HH-^^«« 
3>**F, fcf?h»ll-T»*«M3>**K 

;us-±^m@r B "]3>^i7 f, **;ni-Ta««iH3 

>^^F, ±gBfci-y h*l)l©*- : £:*L.T^S. 
[0 5 5 9] 01 6 4 (a) (Cii^Tte, 
/V> ? ©ftfi t -fe * h 9 > * * <Dffi«*« 7 - F 

t'-y h^i:L,T©t*-y hil!J«E«3ftrH5. ir )l F 
7>-;x3'it)V-7^>ftFH >©S£«t)i©/- F 
tt. -ft. JtlRH-tf-y Y®.m^>9V F£fl-UT. 
£>y h«« (f-y h*trai;iBT?»**«try h»T?tt* 

- F m-Jj (Sl C 5 1 * # tf * * 9 )v - ±»««m 3 > * 
*F, ^JW-TWMHB:^** FSr^bT. ±s&® 

[0560] 0167© (a) H. 0164 (a) ©-fe 
W^-KW^l^^ - ^ 0 ^ 1 ' 016 7 

(a) ©A — A' T-©»ftS0*0 1 6 7 (b) tC. B- 
B ' -tT©W®0*0 16 7 ( C ) (C*"T. 016 7 

(b) F**ST««« /v ><B&fc*' p:U 
ra, c? wirtrtKrl^cn /— KfrbJiS&Wt'^©^^ 
£^-T. 016 7 (d) lC*-r<fcoiC 016 7 (b) 

fc*fcD. try h*)B*^^Tia«i£*wt^^^** 

0 [0561] 0164 (a) ©-fcJHKifiCStt**** 
tt. fiW^S T i . T i N»**UT. 

-nic^fco. s i X^X©^^©^^ 

SS«lSl::«fc4Tffl««P ttSi *tE*UT5/UlJ-f F 

3 n* ma* . * ^ > * t 

i*«»{bbT. Si^yiTi, T i Nf ©rsicift 

[0 5 6 2] 01 6 4 (b) ©-feJKl. 5K««** r 
v^©T(w-tJl/h7>> ! X^755iHia^n. t'-y h^«- 

neromc^-FiftA-isi^tiy^-rnTiBiaianT^ 

S. 016 4 (b) ©8ftffiy3fr©^*-v0£01 6 8 
est. t;^7>i?X?©V-^XttHW^>©/- 

[0 5 6 3] 016 4 (c) ©-fcJUte. flate04t(5« 
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i'^iOTCtv b**ERl/TV»4#!T?*i. 04 t 

y MWi€fl-r 0« 3 h ©*£££<£« 

[0564] H164 (d) (DUMi. 1)5130 3 

[0 5 6 5] (SB 1 1 6 ©**#*) B 1 6 9 tt. *5S * 
9J©»1 1 6 0«M«C#t)*FRAM0t*«*« 

7jVt¥ffi0"t?&'5. 
[0 5 6 6] H16 9BB1 6 4 »7- H« 

™ _ _ • .» m .i.b3_ UfUt«£SM-| ^sAr 

— h oli'WlisrBj -J y y v r, ivm — - 

Ji**UTV»S. B17 0tt:©rt. Mv 

jg|B3>^^ K h»Ji-T»«*IB3>^^ K 

[0567] 0164 ~0 17 1 ©-fc^Wfi/ftt L,T, 

[0 5 6 8] (* 1 1 7 (Dnmmm 0172a. #?s 
W©tBi 1 7©*^SUc^ft3;<^ , J-t:;i4Ptig©0 i J£ 

[0 5 6 9] c©*W»*Ttt, MfB05 5 (a) ©& 

«#B8£J8J«U *fl0«KI»«HrA'/-l s W±t-t«« 
[0 5 7 0] 017 2 (a) tCTp-fi:? 
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IC, *Sffi0KWt::2O©&8m#*WV>:*£iSFJftlH« 
(CC©t8igtt. MOCVDftT**tfP0trif>%©"C 

*[o 5 7 1] *»Wtt±a»bfc#*K»»K:»JE 

[0 5 7 2] 

mffl^5it&< 8F2 im X*0/hat» («*.« 
4F2) D-^XO^t 'J tJI'SStSt* ^ t^*- 
07 >^A7d7 *>«^ 
[0 5 7 3] $fc. (1/2) Vc cBt7"l^-^*C* 
9fc#£>. DRAMi^*©*^***^- 'J7k 

[o 5 7 4] wee? h**a©«»a«J«"e. *e« 
icto, /-rx©e«, f'^^v-^. t>x7>y 

«nijflB&ft«. 
[0 5 7 5] *56M©!SK«#^* , JB>J7W'V 

L t,> ->*?£«»***© * * 'J *Wi-/XrA 
[0ffi©f8Sl£&t&93] 

[01] s 1 ©at»»:*to« F R AM**t l/fc3 

[0 2] *l©***«Kffcb*FRAMfc***lrt* 

^-f^«(s]SS0. 
[0 3] 01©@&«J«£^t-&fc©©iin'«lJS£^ 

-T¥®0<i:»r®0. 

[04] B 1 OBWI**S»t6fc»Ot*«**' ! 
f¥S0tff®0o 

[0 5] |g2©^JS^©3>b-i 3 --^->7>7-A$:7K-r 

•^D-yi7 0<, 

[06] tB3©*lfi»»©3>tfa-^->^xA*wr 
7'D-y^0. 

[0 7] |g4©*SS^S8©3>t!i-^->XxA ; £7K-r 
^D-y^0. 

[08] *5©di*»«©3>t;3.-^->x7-/»*w-r 

XD'Vi7 0. 

[0 9] fg6©*»ai©3>t"i-^->XxA$:7n'r 
[010] 3B7©IS18i»»C«te*FRAM**«Ufc 
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[011] JB8«)*«»*i:«ti4FRAMS»il/fc 
xv? ^ ;wb«U o -> X x A * 7 n '> ^ ^« 
[01 2] SB9<0lO6»»K:ffte*FRAM=£««lxfc 

[013] JRl 0©*»fl:^5^*'JyXTA^ 

[014] mi l^SS^t^to^^^'JvXxASr 

^-T^a-y^0. 
[015] mi 2©MfiCife5FRAMS:Ml 

[01 6] mi 3 0*18»»C«t>*FRAM*#*L, 

fcM P -/£^T1gS$:0. 
[017] mi 4©5ISE^Si!C^fc^FRAM$:»Rb 

[018] mi 5©«l»ii:*t)5FRAM**«b 

[01 9] mi 6©*I»Ii:«to5FRAM*lSil 

[02 0] mi 7 FRAM*«*U 
fcU-/7i'^LSIf'7 y^r^-r y n y ? 0- 21 
[02 1] mi 8ffl*W»:i*55FRAM5S«t 

[02 2] mi 9©^1W*I&»C«*>*FRAM<D***I 

jSSr^f 3HEHIS&0. 

[02 3] m2 0 F RAM©*** 

B jj^^-r^[5]g§0 o 

[02 4] 0 2 3©@B*JS&3BS-r*fc»0>-fe»*»* 
S:^1"¥S0i:Wffiiao 

[02 5] 0 2 3<OlHllS«jS*ll«T*fc»©-t;H»lJa 

[02 6] 02 3 <OlHli&«lriE*^E«'r * fc»«> 3* ^ *J -t 
[02 7] 0 2 3<OEHS«riE**^"5"*fc*« ) ^ :E,J ' fe 

[0 2 8 ] m 2 1 ©*Jfi»*K«t)* F RAMfflWK^ 
fiSc^7K-ryn-y^0. 
[02 9] 0 2WlHlgStC*3^T7*-;W5 i y bBL«?fi)c 

&^Lfe0«IS:^-r0. 
[03 0] m2 2<D^US»ffi(C#t)^>FRAM(D«lB&^ 

jj££*-r7a-y ?0. 
[03 1] &^SS^!^lt?»i)j^i^i5i B ^^^* w 

{i^»0o 

[032] &nmMmz.&rtz>mftm$:m.w-rz>fcit><» 

[03 3] ftKafi»*C*W*i(i^«*BlW^*fc*® 

[03 4] #5&#<B£&^***£Je>-C5r:-r0. 
[03 5] #BW<B£fc3&*«*£a"C*'*"BI. 
[036] m 2 3 (0*Sfi^ffi{C#t)S F R AM6H«T 
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[03 7] m2 3 0«SS^SgtC*5ttS®I^5:Si B ^^fe 

a6cotS^ft^0<. 
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